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DRILLING 
AND PRODUCTION 


REFINING 


PIPE LINE NATURAL GASOLINE 





WELL FOR WITLER, ETAL 


THROUGH NORDSTROM VALVES 


long before Pearl Harbor, Nordstrom 
lubricated Valves entered war service. 
Nordstroms were developed for services 
now considered the most critical and most 
essential for war needs—particularly in the 
production of synthetic rubber from deriva- 
tives of oil, gas, etc.; also the production 


of magnesium and vital war chemicals. 


While Nordstrom Valves are making flow 
control a certainty in the scores of recently 
built chemical war plants, tens of thousands 
of other Nordstroms are saving incal- 
culable man-hours in the oil, gas and chem- 
ical industries by their freedom from cor- 
rosion, freedom from sticking and freedom 


from leakage. They’re pressure-lubricated. 


It takes less time to open or close a 
Nordstrom. Least space is occupied be- 
cause Nordstroms are compactly designed 
without overhanging yokes. Highest pres- 
sures and extreme temperatures are suc- 


cessfully handled. Ask for Bulletins. 


The most ital biolves for flictory 
-NORDSTROMS- KEEP UPKEEP Down 





MERCO NORDSTROM VALVE CO. « 4 Subsidiary of Pittsburgh Equitable Meter Co. 


Main Office: Pittsburgh, Pennsylvania « Branches: Boston - Buffalo - Brooklyn - Chicago - Columbia, S. C. - Des Moines 
Houston - Kansas City - Los Angeles - Memphis - New York City - Oakland - Philadelphia - San Francisco - Seattle - Tulsa 





HYPRESEAL TYPE 


Compared with the total quantity 
of steel which may be dec-t-oved in 
a wild well, the quantity of steel in 
« Cameron Pressure-Operated Dril’- 
ing Control Hookup is insignificant. 
With steel at the top of the list of 
critical material it behooves every 
operator to double-check his drilling 
control equipment. 


Replace obsolete and inferior 
models with Cameron Pressure Op- 
erated Units. Test the pressure clos- 
ing mechanism frequently and in- 


CAMERON PRESSURE 


spect the resilient self-feeding pack- 
ing elements at regular intervals. 
Never drill below 7000 feet without 
Cameron 6000 lb. test units, regard- 
less of mud weight. Our records in- 
dicate that no operator who observes 
these simple rules has experienced a 
blowout due to failure of Cameron 
Drilling Control Equipment. 


The numerous exclusive mechani- 
cal features of Cameron Pressure-Op- 
erated Drilling Control Units are il- 


OPERATED DRILLING CONTROL 


lustrated and described in detail in 
your Composite Catalog, or a copy 
of the Cameron Catalog will gladly 
be sent to interested operators on 
request. 


CAMERON 
IRON WORKS, INC. 


711 MILBY STREET HOUSTON, TEXAS 
Export: 74 Trinity Place, New York, N. Y.; California: The 
Howard Supply Co., Los Angeles; Rocky Mountain: Moun- 
tain Sales and Service, Casper, Wyoming. 


UNITS 





Shown during test at the factory —the first two of 51 
squirrel-cage motors (rated 1500 hp, 1800 rpm, 
2300 volts) for use on the 24-inch War Emergency 
pipeline from Texas to the Pa.-N.J. refinery centers. 


Al4e—CONTROL, 
TRANSFORMERS, and 
AUXILIARY MOTORS 


Control equipment for four 
pumping stations, transformers 
for five stations, and auxiliary 
pump motors for the Texas- 
Illinois pipeline are also being 
furnished by General Electric. 
Orders for similar equipment for 
the Eastern extension are now 
being awarded. 
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The Course of Oil 





by K. C. SCLATER 





STRIPPER WELL LOSSES 


Reliable information on stripper wells in the nation as 
a whole has always been rather incomplete. Several 
months ago, the Interstate Compact Commission very 
wisely undertook, in codperation with all the oil pro- 
ducing states, to fill this gap. The first compilation of 
data, the substance of a preliminary but enlightening 
report submitted by the Research and Coérdinating 
Committee of the Interstate Compact Commission at 
the quarterly meeting held in Oklahoma City last month, 
is sufhciently complete to show the true status of strip- 
per wells in the national picture. 

According to the report, there were at the close of 
1941 in the United States 294,211 stripper wells whose 
total annual production was approximately 208 million 
barrels and whose recoverable reserves were estimated to 
be about one and one-half billion barrels. It was also 
estimated that additional reserves that might be recov- 
ered from these stripper wells by secondary recovery 
methods, assuming an adequate price of oil, was in ex- 
cess of two and three-quarters billion barrels. These ad- 
ditional reserves do not include the states of Louisiana 
and Wyoming; information regarding the stripper wells 
in these states was not available at the time the report 
was prepared. 

In view of increasing war requirements, the continued 
operation of stripper wells is vital at this time—they 
accounted for 14.8 percent of the nation’s total produc- 
tion in 1941. It is surprising, therefore, to learn that 
abandonments of stripper wells during the last two 
years have been much higher than normal, largely be- 
cause of restricted crude prices. Oil reserves lost by strip- 
per well abandonments during the seven years, 1935 to 
1942, are estimated at more than 192 million barrels or 
about 271% million barrels a year, and this does not in- 
clude stripper wells in Colorado, Kansas, Louisiana, and 
Wyoming. The reserves lost by stripper well abandon- 
ments during the first six months of 1942 show how 
abandonments have been increasing under the present 
regime of price ceilings. During that period oil reserve 
losses amounted to more than 24 million barrels, or 
almost twice that of the average of the seven preceding 
years. This estimate also does not include stripper well 
abandonments in Colorado, Kansas, Louisiana, and Wy- 
oming. 


Most of these losses could have been avoided had the. 


pleas of stripper well operators for an economic price for 
stripper well production been given just consideration. 


ENCOURAGING WILDCATTING 


In an effort to encourage wildcatting in Texas the 
Railroad Commission of that state at its monthly prora- 
tion meeting issued an order effective January 15, 1943, 
fixing a scale of oil allowables for wells in new fields. The 
order applies to all wells in each new field discovered after 
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the date of issue of the order. Each well drilled in such 
new field shall receive the new field allowable for a period 
of eighteen months, or until there are completed in the 
field six producing wells, each less than one-half mile 
from any other producing well. A further concession 
granted to such new wells is that they shall be exempt 
from all shutdown orders during the eighteen-month 
allowable period. 

This order is expected to encourage wildcat drilling by 
rewarding the individual well making the discovery. It 
is also expected to encourage sufficient drilling to outline 
the producing limits of the discovery area and so indi- 
cate the size of the newly discovered reserves. By allow- 
ing a one-half mile extension to share in the new field 
allowable, the order is expected to have sufficient flex- 
ibility to allow other operators in the area to drill on 
their leases without necessarily ending the new field al- 
lowable and depriving the discoverer of his bonus for 
making the discovery. This, it is stated, should tend to 
eliminate one of the undesirable features of the present 
order, which is the drilling of a cluster of five wells and 
then stopping all drilling operations for one year, after 
which time under old field allowables it is almost impos- 
sible to drill wells because of the small daily allowables. 
The order should also allow the discoverer to cover drill- 
ing obligations under various leases without necessarily 
ending the new field allowable, thus protecting royalty 
owners against possible drainage during the new well 
allowable period. In support of the provision allowing 
wells one-half mile extension to share in the new field 
allowable, it is stated that it should not result in the 
addition of a greater number of wells, for the size of the 
average field discovered in Texas during the past two 
years was approximately six hundred acres. The one-half 
mile extension provision is designed solely to outline the 
producing areas of a new field so that if any sizable dis- 
covery is made its importance may be known and its 
reserves considered if the demand for Texas oil exceeds 
the optimum producing rate of the present known 
reserves. 

This order is in effect an order by the State to en- 
courage greater wildcatting activity, on the theory that 
development of new reserves is in direct proportion to 
the number of wildcat wells drilled. 


P. A. W. AUTHORITY EXTENDED 


Delegation of authority to amend conservation orders 
of the M-68 series to the Petroleum Administrator for 
War presages a revision of M-68 orders. More than likely 
an order will be issued soon requiring all wildcats to have 
a “certificate of necessity,” in an effort to make wildcat 
drilling more effective and if possible reduce the per- 
centage of dry holes. Whether such a requirement will 
attain its objective is problematical; if it does not, it may 
prove to be one more restriction that will hamper rather 
than aid effective wildcatting. 
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F YOU will chart the service record of Preformed 
“HERCULES” (Red-Strand) Wire Rope—as so many 
have done—you, too, will have definite proof of the savings that 


its use provides. 


You will find a saving in steel because of its longer life; by the 
same token you also save time, as replacements are less frequent. 


And the sum of the two savings is greater economy. 


The consistent top-flight performance of Preformed “HER- 
CULES” (Red-Strand) Wire Rope is not a matter of chance. Like 
all wire rope bearing this well-known name, it is made of acid open- 
hearth steel wire . . . selected by rigid tests to make sure that it meets 
our exacting requirements, It is then carefully manufactured accord- 


ing to sound fundamental principles. 


The more hours of work you can get out of every pound of wire rope 
you use, the more steel you save for other vital war purposes. Regard- 
less of the kind or make of wire rope you now have, it will not be able 
to give you the full service of which it is actually capable unless it is 
handled correctly and operated under proper working conditions. For 
further information on the proper use, care and application of wire 
rope, feel free to consult our Engineering Department. 





A. LESCHEN & SONS 


WIRE HOPE MAKERS 
5909 KENNERLY AVENUE 


NEW YORK ’ ’ ’ 90 West Street 
CHICAGO ’ ’ 810 W. Washington Blvd. 
DENVER ’ y y 1554 Wazee Street 


ESTABLISHED 
LOUIS, 


SAN FRANCISCO ’ , 
PORTLAND y ’ 
SEATTLE 






> > > 
Domestic Distributors 
AMERICAN SUPPLY COMPANY 
Kilgore, Texas 
CASEY & NEWTON 
901 Century Bidg., Pittsburgh, Pa 
GROSS SUPPLY COMPANY 
El Dorado, Kansas 
GUSTIN-BACON MANUFACTURING CO 
Kansas City—Fort Worth—Houston—Tulso 
F. HAMILTON COMPANY 
Bradford, Pa. 

HERCULES SUPPLY COMPANY 
Houston—Corpus Christi 
HILLMAN-KELLEY, INC. 

2441 Hunter St., Los Angeles, Calif. 
KIMBELL-BOSTIC SUPPLY COMPANY, INC 
Wichita Falls, Texas 
THE B. LEVY ESTATE 
Titusville, Pa. 
MURRAY-BROOKS HARDWARE CO., LTD 
Lake Charles, La. 
Houmo——New Iberia—Ville Platte 
NADEAU BROTHERS COMPANY 
Cut Bank, Montana 
NORTH TEXAS HARDWARE CO., INC. 
Vernon, Texas 
UNION PIPE AND SUPPLY CO., INC. 
Owensboro, Ky. 

UNITED PIPE AND SUPPLY CORP. 
Charleston, W. Va. 

UNITED SUPPLY & MANUFACTURING CO 
Tulsa, Okiachoma City, Seminole, Okla.; Chase, Kan.; 
Hutchinson, Kan.; Eunice, N.M.; Denver City, Edna, 
Houston, Imperial, Odessa, Pampa, Sundown, Texas; 
New Iberia, Louisiana 
WELL MACHINERY & SUPPLY CO., INC. 
Fort Worth, Texas 
WESTERN MACHINERY COMPANY 
Salem, Ill. 

Export Distributor 
CONTINENTAL EMSCO COMPANY, INC 
30 Rockefeller Plaza, New York, N. Y. 
Branches: Buenos Aires—London—Ploesti 


ROPE COQ. 


1857 
MISSOURI, U.S.A. 








520 Fourth Street 
914 N. W. 14th Avenue 
3410 First Avenue South 
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Highlights 





IN OILDOM 





Boyd Makes Year-End Statement 


William R. Boyd, Jr., chairman of the Petroleum Industry 
War Council and president of the American Petroleum Insti- 
tute, made the following 1942 year-end statement: 

“Motorists are getting only part of the gasoline they would 
normally use, homeowners with oil burners are on short 
rations, apartment houses and factories have had to convert 
from oil to coal—but ‘not one ship or plane or tank has 
failed to move on schedule for lack of petroleum products.’ 

“That is the job we set out to do, and so far the industry 
and the petroleum administrator, working together in what 
has become the most unique and effective industry-govern- 
ment team in Washington, have delivered the goods for the 
armed forces. 

“So far as its normal operations are concerned, the indus- 
try set few new records in 1942 to accomplish this, but it is 
a safe bet that no oilman with experience in the wildest boom 
times of the industry’s pioneering ever went through any- 
thing like the nerve-racking days of 1942. 

“Transportation, and men, materials, and money, were the 
oil industry’s basic problems last year, and there is no ques- 
tion but that they will become more critical long before they 
are entirely solved. 

“Materials and man-power shortages have been plaguing 
every operating branch of the industry and steadily are grow- 
ing more acute. The oil industry recognizes fully that it is 
entitled to no more materials than are absolutely essential 
to perform the job the nation expects of it, but in some in- 
stances we have felt that there has been a failure to under- 
stand these minimum needs. 

“Daily we are losing skilled drillers, production men and 
refinery experts into whose skill has gone years of training. 
The man-power problem is one of the most serious now con- 
fronting the industry, and some solution must be found 
without delay. 

“Specifically earmarked price increases have offset some of 
our increased costs because of transportation changes, but the 
refining branch of the industry particularly is incurring 
unique war costs that must be recognized soon by the gov- 
ernment. The burden of manufacturing more lower-priced 
and less higher-priced products in a frozen economy is at- 
tacking the solvency of many of the smaller units of the 
industry, and actually is threatening their ability to produce. 

“New oil reserves are needed at once, and studies are being 
made now to determine what incentives ought to be granted 
to encourage discoveries. 

“Crude oil production, estimated at about 1,385,000,000 
(billions) bbl. for the year, was slightly under the all-time 
record of 1,404,000,000 (billions) bbl. in 1941, and the ap- 
proximately 20,000 well completions last year were only 60 
percent of the 1941 total. Stocks of crude oil at the end of 
the year reached the lowest point in 20 years. 

“For 1943, if we can produce it and transport the prod- 
ucts, there should be a substantial increase in crude produc- 
tion. To meet even the rationed demand would require a 
rise of more than 400,000 bbl. a day by the end of the year, 
compared with the same period of 1942.” 


. 
Ickes Praises Oil Industry 


Secretary of the Interior Harold L. Ickes, in his annual 
report to the President, praised the petroleum industry for 
its codperation with the government in meeting war demands 
for aviation gasoline and other oil products. 
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Ickes declared the industry had achieved “remarkable re- 
sults” by junking normal patterns of operation. 

After commenting on the war-born transportation and 
supply problems in regard to petroleum, Ickes said: 

“In this connection, I want again to emphasize that the 
remarkable results that have been brought about would have 
keen impossible without the wholehearted willingness of the 
oi) industry to work in full partnership and understanding 
with the Federal Government.” 


> 
Public Domain Lease Bill Signed 


President Roosevelt has signed a bill designed to stimulate 
prospecting for oil on the public domain. Under its terms, 
a lessee who brings in a new oil field on public land, or who 
finds a new deposit of oil on an old lease, will have to pay 
the government only 12'2 percent royalty for ten years 
after the discovery, whereas royalty payments under the old 
law ranged from 12'2 up to 32 percent, depending upon the 


amount of petroleum found and its value. 


* 
Urges RFC Financing of Oil Exploration 


Senator Joseph C. O’Mahoney of Wyoming has written 
Secretary of Commerce Jesse Jones, who also is chairman of 
the Reconstruction Finance Corporation, urging that RFC 
prepare a plan for financing independent oil explorations. He 
also wrote Petroleum Aministrator Harold L. Ickes and 
Donald F. Nelson, chairman of the War Production Board, 
advising them of his action and directed attention of all three 
to recommendations of the Public Lands Committee of the 
House of Representatives that immediate steps be taken by 
the agencies they represent to arrange such loans to stimulate 
oil production. 

The committee recommended loans for not less than five 
years upon good oil land security, particularly to the inde- 
pendent wildcat operator otherwise unable to finance a drill- 
ing program. 

“It is difficult to use words strong enough to characterize 
the crisis which is developing in oil,” O’Mahoney wrote Sec- 
retary Jones. “This is a crisis for which, in my opinion, there 
is no justification. We can produce more oil. We can refine 
more oil. To do this, however, we must find a way of 
strengthening the hands of those who understand the busi- 
ness of exploring for petroleum reserves.” 


a 


Arkansas Orders Shutdown Condensate 
Fields 


The Arkansas Oil and Gas Commission has ordered a pro- 
duction shutdown of the state’s gas-condensate fields on 
March 1, which will be in force until desulphurization plants 
now under construction are completed. The plants, which 
will treat the sour gas output of the fields, are scheduled for 
completion in mid-June. 

Fields affected by the order are the Texarkana, McKamie, 
Dorcheat (Cotton Valley and Lime), and Macedonia. 

All allowables in the gas-condensate fields have been left 
undisturbed until the date of the shutdown and the com- 
mission fixed a daily allowable of 75,564 bbl. for the state 
until March 1. This provides for 23,999 bbl. for the un- 
controlled fields; 47,024 bbl. of oil and 4,541 bbl. of con- 
densate for the controlled fields. 
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PENBERTHY 


Reble 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Liquid shows black—empty space 
shows white. Preferred wherever 
liquid level must be easily and 
positively visible ... and when 


or at high temperature. 








and boiler. 
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QUALITY 
UNCOMPROMISED 


liquids are under high pressure 


PENBERTHY Kofles 


WATER GAGE SET 


Water shows black—steam shows 
white. U-Bolt construction is 
strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage... un- 
necessary to work between gage 


PENBERTHY 


Thansparent 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Used to observe color and den- 

sity of liquids under high pres- 

sures, and/or temperatures. Con- 

struction is exceptionally rugged 
. similar to Reflex types. 





PENBERTHY 
DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Made of chromium-molybdenum 
alloy temperature-resisting steel, 
extra heavy throughout. Stain- 
less steel trimmed tubular glass 
type gages also available in vari- 
ous other metals suitable for 
practically all conditions. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN 


@ Canadian Plant: Windsor, Ontario 












































MAJOR Refining ACTIVITIES 


HE Humble Oil and Refining Company’s plant at Todd 

City in the Boggy Creek oil field, one of the oldest re- 
fineries in the East Texas Woodbine area, is being dismantled 
and moved to Bay City. Erection of the plant was in 1929 
about two years after discovery of the Boggy Creek field. 
Operation of the old plant has been almost continuous, al- 
though production of the field has all but ceased. 


a 


Jesse H. Jones, secretary of commerce, has announced that 
Rubber Reserve Company has contracted with National Syn- 
thetic Rubber Corporation for the operation of a new govern- 
ment-owned synthetic rubber plant to be built in Kentucky 
bv the Defense Plant Corporation, a subsidiary of Reconstruc- 
tion Finance Corporation. Output of the plant will be made 
generally available and allocated by the government, together 
with the products of other government-owned synthetic rub- 
ber plants. 

The National Synthetic Rubber Corporation was formed 
for the specific purpose of operating the new government- 
owned plant. It is jointly owned by five long-established rub- 
ber companies that manufacture a wide variety of products 
ranging from motor car tires to coated abrasives and including 
scores of articles of vital importance to the war effort. 

Independent companies participating in the ownership of 
National Synthetic Rubber Corporation are Goodall Rubber, 
Inc., and Hamilton Rubber Manufacturing Company, Tren- 
ton, New Jersey, Hewitt Rubber Corporation of Buffalo, New 
York, Lee Rubber and Tire Corporation of Conshohocken, 
Pennsylvania, and Minnesota Mining and Manufacturing 
Company of St. Paul, Minnesota. The corporation represents 
a significant codperative move among the independent rubber 
companies as a result of the war and the loss of crude supplies 
from the Orient. The companies are vigorous competitors in 
one or more fields of their activities. They have pooled sub- 
stantial amounts of capital and have provided from their 
organizations a technical 


and Manufacturing Company. Oakes will also serve as general 
manager in charge of operations at the plant. 


* 


Reports to the Texas Railroad Commission have disclosed 
that several small refineries are being converted into plants for 
making butadiene for the manufacture of synthetic rubber. 
The plants now being converted have been estimated to pro- 
duce sufficient butadiene for 120,000 to 125,000 tons of syn- 
thetic rubber annually. 

The number of refineries and the prospective starting date 
for processing the butadiene were not given, however, the 
report stated that all except 10 of the 99 refineries in Texas 
are now making some kind of war material. Of the ten it is 
reported that probably two or three would be converted to 
butadiene production. 


— 


Judge Roy Hofheinz, after a hearing in probate court, has 
given approval of the sale of the Alice cycling plant in the 
W.R. Davis estate. The sale was to Skinner and Eddy Corpora- 
tion at a consideration of $500,000. Of this amount $250,000 
is to be a cash payment and $25,000 quarterly until paid. 


a 


A report by John L. Collyer, president of The B. F. Good- 
rich Company, states that another of the large-scale govern- 
ment financed synthetic rubber plants has begun production 
operations. This new plant, located in Kentucky, is considered 
an important unit in the Government’s synthetic rubber pro- 
gram, which on completion calls for the production of more 
than 875,000 tons of synthetic rubber per year. 


s 


A synthetic rubber plant now under construction for the 
Polymer Corporation, Ltd., at Sarnia, Ontario, Canada, and 
representing several million dollars investment is expected to 
be completed and in operation by next summer. 

The St. Clair Processing Corporation, Ltd., recently in- 





staff of outstanding ability 
and experience for manage- 
ment of the new rubber 
plant constructed by De- 


Crude Runs fo Stills, Production’ and Stocks’ of Motor Fuels 
Week Ended January 2, 1943 
A.P.I. Figures 
(Figures in thousands of bbl. 42 gal. each) 


corporated as a subsidiary 
of Imperial Oil, Ltd., is the 
third Canadian concern 
formed for the purpose of 
operating units of synthetic 





fense Plant Corporation. DISTRICT 








Percent _Total rubber plants being built by 
Capital and staff for the Sones “a OP Total eer Total Gas Polymer Corporation, Ltd., 
plant were supplied by the sgamacity, Runt to Canacity, Pro and Fuel | as part of the Dominion 
five companies in approxi- *Combined : East Coast, Government’s rubber pro- 
mate proportion to their re- Fe gh ee er om gram. 
spective size and range of a ins 1,678 68.8 10,138 71,066 Dow Chemical Company 
Gua oes Ss fs me ae) Se 
cal developments in various a $9.9 728 $0.1 4,756 86.712 it the scdlahaatadlae 
specialized fields, especially BOF ta baais plant will be operated by 
in the production methods JAN. 2, 1943 85.9 3,734 77.1 22,925 (4)198,214 Conadian Syuthecic Reb- 
for rubber products. DEC. 26, 1942 85.8 8,525 73.6 21,231 196,989 ber, Ltd., which is jointly 
President of the new cor- Baste SAM sine eens 24,570 240,528 owned by Dominion Rub- 


poration is W. W. Benner 
of Lee Rubber and Tire 
Corporation and executive 
vice-president is Dr. B. J. 
Oakes of Minnesota Mining 
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(a) Finished, 73,008,000 bbl. ; Unfinished, 9,421,000 bbl. 

*At the request of the Petroleum Administration for War. 

1Production—total of gasoline at refineries including natural and 
blended; gas oil and distillate fuel, and residual fuel oil. 

*Stocks—at refineries, bulk terminals, in transit, and pipe lines of 


es and unfinished gasoline; gas oil and distillate fuel, and residual 
uel Oli. 








ber Company, Ltd., Good- 
year Tire and Rubber Com- 
pany of Canada, Ltd., and 
The B. F. Goodrich Rubber 
Company of Canada, Ltd. 
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ON A WARTIME MISSION 


RESSURE #_ at our plants have made possible the pro- 
VESSELS, duction of welded steel pressure vessels 
like those shown to meet many wartime production sched- 








above. are rol]- ules in many types of wartime industries. 
< 


ing to all points Complete facilities are available at our 
of the compass’ Birmingham plant for X-raying and 
to take their _ stress-relieving as required by the gov- 
place as integral parts of America’s vital | erning specifications. Vessels up to 13 ft. 
“war baby” industry... the synthetic 2 in. in diameter and as long as can be 


rubber industry. The government’s syn- shipped can be handled in the stress- 
relieving furnace. 





thetic program calls for speed in pro- 


ducing the “instruments” necessary to The pressure vessels above measure 5 
: : : . in diam. by . long. They were fab- 

convert raw materials into the precious f rea diam. by 20 ft. long ; f 

ricated for a defense plant located in a 


rubbery substance. The experience, man- gulf coast state and are being used in the 










ufacturing skill and fabricating facilities production of butyl rubber. 
San Francisco 1019 Rialto Bldg. Havana 402 Edificio Abreu Cleveland 2237 Guildhall Bldg. 


Greenville York Street H New York 3368-165 Broadway Bldg. 
Birmingham _—‘1542_N. Fiftieth st. “°uston $622 Clinton Drive philadelphia 1611-1700 Walnut St. 


Chicago 2481 McCormick Bldg. Tulsa 1603 Hunt Bldg. Washington 330 Bowen Bldg. 








Fabricating Plants in BIRMINGHAM, CHICAGO, and GREENVILLE, PA. 
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mayor Oil Field activities 





grag. has a new oil pool in Hunter No. 1 owned by 
the Deep Rock Oil Corporation, a wildcat in NE NW 
SW of 20-16-1w, north of the Lindsborg area, but in southern 
Saline County, central Kansas. The well was shut in after a 
showing of oil in the Mississippi lime at 2674 to 2676 ft. was 
halted by a leaky casing. After the casing was repaired, the 
well was deepened to 2683 ft. in a new pay zone that filled the 
well with oil. Location of the well is one and one-half miles 
from the nearest well on a 2000-acre block. 


* 

The Kingwood Oil Company, Tulsa, Oklahoma, apparently 
has opened a new oil pool in Illinois with Niggli No. 1, C 
NE NE, 29-Sn-5w, in Madison County, 10 miles northwest 
of the St. Jacobs pool. Twenty feet of coarse-grained satu- 
rated sand was found at a shallow depth of 570 to 590 ft. 
Operators plan to drill to the McClosky lime and then return 
to test the shallow sand regarded as the Weiler. 


* 

Henderson No. 1, NE NE NE, 31-58n-99w, in the Elk 
Basin pool of Park County, Wyoming, is reported as a most 
important oil strike in the Rocky Mountain area. The well was 
drilled by the Minnelusa Oil Corporation. A flow of 1200 bbI. 
of 30-gravity oil was obtained in 12 hours from the Tensleep 
sand between 4494 to 4538 ft. before the well was shut in 
for tankage. The discovery opens a new and prolific producing 
horizon in the pool. Production from the shallower zone in 
the field averages 28-gravity and the oil from the Tensleep is 
reported higher. 


The Glenn H. McCarthy, Hankamer-McLean No. 1, 
Lopez survey, two miles north of the Stowell pool in Jeffer- 
sen County, Texas, flowed 485 bbl. of 36.5-gravity oil on a 
24-hr. gauge from 7836 to 7846 ft. to open a new pool for 
Texas. Total depth of the well is 8624 ft. with 5'/-in. cas- 
ing set at 7927 ft. Tubing pressure was 1325 lb. and casing 
pressure 1400 Ib. 


* 


A new oil pool has been opened in northern Seminole 
County, Oklahoma, by Continental Oil Company and Kerlyn 
Oil Company, near Sylvan, Oklahoma. Scott No. 1, NW SW 
SW, 3-10-7, drilled to a total depth of 4510 ft. in the Second 
Wilcox sand, was plugged back to the Hunton lime and when 
swabbed began flowing into pits to clean. Productive status of 
the well was delayed until installation of tanks and pipe line 
connections were made. The well was cased with 6-in. casing 
set at 4178 ft. A drill-stem test between 4100 and 4200 ft. 
showed oil and gas. 
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The Gulf Refining Company has discovered a new gas and 
condensate pool in St. Landry Parish, Louisiana. Haas-Hirsch 
No. 1-E, at Krotz Springs, is now flowing through Y-in. 
choke from 9316 to 9326 ft. and is making gas and conden- 
sate. Previously the operator had perforated casing at 9317 to 
9320 ft. and 9360 to 9363 ft. for squeeze jobs. Total depth 
ot the wildcat is 10,700 ft. 








AVERAGE CRUDE OIL PRICES 
California Louisiana 
Kettleman Hills $1.23-1.29 Rodessa $ .88-1.20 
Playa Del Rey. .80- .87 Gulf Coast 93-1.36 
Coalinga -73-1.13 
North Louisi 98-1. 
Wilmington 68-1.24 a a 
Montana 1.00-1.15 Illinois 1.22-1.37 
Wyoming .45-1.15 
Kentucky 1.32-1.43 
Colorado 1.05-1.07 
New Mexico .70-1.15 Indiana -85-1.25 
Texas Ohio 
North Central .97-1.21 
Panhandle .70-1.12 Lima 1.50-1.60 
West Texas .80-1.27 eT 
Michigan 1.24-1.44 
Gulf Coast .93-1.48 . 
Darst Creek 1.14 Pennsylvania 
East Texas .80-1.27 Bradford 3.00 
Talco .79 
Southwest 2.65 
Kansas -93-1.25 — 2.59 
Oklahoma -75-1.25 Buckeye 2.55 
Arkansas .94-1.36 Corning 1.31 


DAILY AVERAGE CRUDE OIL PRODUCTION 





























Data Supplied by A.P.I. 
(Figures in bbl. of 42 gal. each) 

Week Week Week 

Ip.A.W. Ended Ended Ended 
Recommendations Jan. 2, Nov. 28, Jan. 3, 

December 1943 1942 1942 
Oklahoma 403,900 2354,000 365,700 419,150 
Kansas 300,700 2288,350 299,100 242,200 
Nebraska 3,400 2 2,850 2,950 5,450 
Panhandle Texas 90,300 89,800 87,850 
North Texas 138,600 137,600 143,950 
West Texas 206,750 212,750 292,750 
East Central Texas 101,300 95,800 87,950 
East Texas 350,600 354,800 369,050 
Southwest Texas 177,500 176,550 217,000 
Coastal Texas 311,100 313,400 295,950 

TOTAL TEXAS — 1,350,400 1,376,350 1,380,700 —_ 1,494,500 
North Louisiana 93,150 96,550 82,400 
Coastal Louisiana 223,000 228,700 275,450 

TOTAL LA. 326,100 316,150 325,250 357,850 
Arkansas 77,300 75,000 73,600 73,300 
Mississippi 50,000 2 56,850 60,950 72,550 
Illinois 274,100 254,600 255,650 388,350 
Indiana 17,700 2 15,700 16,200 20,700 
Eastern (Not incl. 

Ill. and Ind.) 107,600 93,300 90,350 101,950 
Michigan 63,800 59,300 58,400 54,100 
Wyoming 94,500 85,750 90,700 81,950 
Montana 24,700 22,550 22,550 22,550 
Colorado 7,000 6,500 7,000 5,550 
New Mexico 99,700 93,350 95,800 118,850 

TOTAL EAST 

OF CALIF. 3,200,900 3,100,600 3,144,900 3,459,000 
California 815,000 770,000 733,100 579,000 

TOTAL U.S. 4,015,900 3,870,600 3,878,000 4,038,000 

1P.A.W. recommendations and state allowables represent the produc- 
tion of all petroleum liquids, including crude oil, condensate and 
natural gas derivatives recovered from oil, condensate and gas fields. 
Past records of production indicate, however, that certain wells may 
be incapable of producing the allowables granted, or may be limited 
by pipeline proration. Actual state production would, under such con- 
ditions, prove to be less than the allowables. The U. S. Bureau of 
Mines reported the daily average production of natural gasoline and 
allied products in September, 1942, as follows: Oklahoma, 30,200; 
Kansas, 5,100; Texas, 104,900; Louisiana, 20,500; Arkansas, 100; 
Wyoming, 2,400; Montana, 300; New Mexico, 6,000 California, 42,400. 

2Oklahoma, Kansas, Nebraska, Mississippi, Indiana figures are for 
week ended 7 a. m., December 30 
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TRY THIS 


effective treatment 
for paraffin 
problems 








Paraffin is doubly troublesome these days. It restricts the many different solvent mixtures and treating techniques. 


flow of vital oil and it must be handled in a minimum Dowell’s many years of experience in the chemical field 


of shut-down time with less available manpower. Chem- will be of help to you in selecting the proper solvent and 


istry, however, provides the most logical and timely answer treating method. 


—Dowell Paraffin Solvents. 
Dowell Paraffin Solvents are stocked by numerous field 


Dow Ye } 4 ica ) = o ° 
ell Paraffin Solvents dissolve the paraffin and pro supply stores, as well as all Dowell treating stations. 


vide efficient and economical paraffin removal . . . the 
chemical treatment requires a minimum of physical F 
labor; downtime is reduced to an absolute minimum and ae 


ras 


clean-out tools are not required. 


Paraffin deposits often vary in composition and require 


DOWELL INCORPORATED DOWELL 


Executive Office: Midland, Michigan — 
General Office: Kennedy Building, Tulsa, Oklahoma 


Subsidiary of The Dow Chemical Company FOR OIL AND GAS WELL CHEMICAL SERVICE 
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— BARRELS — 


Daily Average Crude Runs to Stills 
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U. S. Crude Oil Stocks 














Gasoline Stocks—Total U. S. 
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Above statistics by American Petroleum Institute. 
7 . . J e 
Summarized Operations in Active Fields for December, 1942 
Fretps Completions | Producers Rigs Drilling Depth of No. Casing Gravity Type of 
Wells Production Strings of Oil Tool Used 
Texas 
East Texas...... disc atawrn ke Paorereth iat 33 25 3 3500-3700 2 40 Rotary 
Gaines County..... acs 3 1 5 4400-5584 2 22-35 Rotary 
I GO aca s ccctie scans 9 7 3 4800-6850 2 20-30 Rotary 
Ector County...... pase rihetane Skene 4 2 5 3675-4377 2or3 32-36 Rotary 
Pameenge.......... 26 22 4 1700-3900 2 40 Rot.-Cab. 
SEE ECE EEO EPCOT 7 4 6 3922-5878 2or3 21-54 Rotary 
eS OC eae 8 5 4 3730-3935 2 42-43 Rot.-Cab. 
rere re noe 15 11 5 4495-4912 2 19-29 Rotary 
OKLAHOMA 
Okfuskee County................. 4 2 7 4 2150-4125 2or3 38 Rotary 
KANSAS 
en ETRE ET TTT Te 14 1] 6 2926-3435 2 and 5 32-37 Rot.-Cab. 
Ser rer rere 3 1 5 3222-4085 2 and 5 42-48 Rot.-Cab. 
SS 11 Ss 2 3290-3518 2 39-42 Rot.-Cab. 
ILLINOIS 
Central Illinois............. 175 155 79 138 1425-4100 2 36-38 Rot.-Cab. 
New Mexico 
I a 5 a base. d wid ara a ema a 19 16 5 5 3150-4030 2 30-34 Rot.-Cab. 
CALIFORNIA 
ee eee 4 3 | 4 1 1840-11,450 3 or 4 14-30 Rotary 
Cee ee 3 1 | 3 1 3500-4000 2 and 3 18-20 | Rotary 




















Field 


Activities by 


States for December, 


1942 



































STATE Completions Producers Locations Rigs Drilling Wells Production, 1941 
ec. Nov. | Dec. Nov. ec. Nov. Dec. Nov. Dec. Nov. (In Barrels) 
6 seis winoarand-eie vs 16 16 13 11 11 9 4 ‘ 3 11 10 29,263,000 
NED. 6 v0.0.6 waewee 47 38 41 31 20 23 29 62 27 106 230,271,000 
5 0.6. 856%e es eae 175 168 155 158 52 46 58 79 138 131 131,272,000 
8 do a nletx 38% 28 25 25 19 18 15 3 4 12 14 6,998,000 
fac Gd musa ath 127 136 120 127 62 66 16 9 25 38 82,733,000 
eS ee 8 5 1 3 1 ae bos eal thet 5790,000 
IR i o.n.0.5 0.06. ccciee 186 173 177 162 50 55 15 8 16 9 116,038,000 
INN ig avo eove oes 28 24 22 18 7 10 12 6 5 7 16,312,000 
Pr err 3 3 1 1 ; a : tans 15,528,000 
rrr 11 5 7 3 ios a cee 7,440, 
gs. aie dcgr ecard 3 < l 2 4 4 oe a 1,785,000 
New Mexico.......... 49 39 44 37 31 30 a eo 39,109, 
See 73* 56* 64* 50* 51 47 is = 5,180, 
RR eee 46 36 39 30 30 21 a ey 3,342, 
IN «v.55: 00'8\a 4-0'6-4 143 04 128 96 28 25 3 5 77 55 154,817,000 
Pennsylvania......... 109* 103* 101* 99* 119 79 ieee oe ees ae 16,700,000 
Gee ai as bo ame 493 427 418 400 331 290 325 348 340 309 501,745,000 
West Virginia......... 31 27 26 21 10 12 4 5 11 3,418,000 
Wyoming........ ; 2 1 sca k 3 2 2 tac 29,952,000 
Re eee 1578 1384 1388 1266 499 733 471 529 | 680 683 1 398,485,000 








*Includes water-intake and pressure wells. 
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Franks Servicing Units are NOW Serving the War Effort.... 








And They Will Be Better Than Ever When Peace Comes 


The above Franks 200,000 Ib., 90 ft. telescoping derrick 
servicing unit, shown on location in California, is re- 
placing approximately 72 derricks — releasing consider- 
able steel for war purposes. And each Franks truck- 
mounted 100% portable telescoping derrick servicing 
unit now in use or to be placed in service, will eliminate 
both the cost of and need for 50 to 100 permanent der- 
ricks. 


As wells are being placed on the pump, Franks port- 
able units are not only the most economical for servicing 
operations, but they save tons of steel in derricks (and 
crown blocks where the practice is to use individual 
blocks) ; save in labor since they require only backing into 
location, raising of the derrick by a patented mechanical 
Screw device in seven to ten minutes (lines and blocks 
are carried strung) before pulling operations are begun. 


Franks servicing units may be secured with a detach- 
able derrick, which, after being raised, may be easily un- 
hooked and left standing with pipe or rods stacked while 
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the truck and winch are used elsewhere. Or, the derrick 
may be used with a skid work over unit. When the tele- 
scoping derrick is folded down over the truck, the units 
are within highway limits for length and width. 


Franks various models of truck-mounted telescoping 
derrick units are available in capacities from 60,000 to 
200,000 Ibs. gross, with derricks up to 96 ft. when fully 
extended. See Composite Catalog or write Franks for 
complete details. 


Franks is now serving in the war effort, but can supply your 
needs upon proper priority. Our experience in making war 
materials is enabling us to design an even better servicing unit 


and portable drilling rig. 


| WELL SERVICING AND ORILLING UNITS 


Tulsa, Oklahoma 














MAJOR Pipe Line ACTIVITIES 





IX barges carrying 2,100,000 gal. of fuel oil were last 
S reported by Gulf Oil Corporation as en route to Cincin- 
nati, Ohio, and expected to arrive within a few days. Other 
shipments are in transit. This fuel oil originated in the Port 
Arthur, Texas, refinery of the company and was then pumped 
by pipe line (through the newly completed war emergency 
pipe line, Project 5) to Helena, Arkansas. The barges were 
loaded at Helena on the Mississippi River. 


th, 


Construction of the 857-mile eastward extension of the 
24-in. War Emergency Pipeline from Norris City, Illinois, to 
refineries at New York and Philadelphia, was begun the latter 
part of December on the main line section west of Phoenix- 
ville Junction, Pennsylvania, Petroleum Administrator for 
War Harold L. Ickes has announced. 

“In the language of the pipeliners, the first crew to ‘set in’ 
on the extension, ‘kicked off’ the moment they received clear- 
ance on the right-of-way.” A second and third crew began 
work, and in early January work was going full blast on all 
17 contract sections. 

Deputy Petroleum Administrator Ralph K. Davies said that 
more than 160 miles of 24-in. pipe for the extension had 
already been delivered to distribution points along the right- 
of-way at the time the announcement was made, and that if 
pumping and terminal equipment could be obtained according 
to schedule the 1388-mile Texas-East Coast pipe line would 
begin initial deliveries of crude and fuel oils to eastern termi- 
nals by midsummer. Laying the Texas-Illinois leg of the line 
was begun last August. 

“Advance deliveries of pipe for the extension are indicative 
of the speed we hope to be able to maintain on the eastward leg 
of the War Emergency Pipeline,” Davies said. 

“Seventeen experienced construction crews will push the 
line eastward right through the winter, and despite the hazards 
and delays to be expected during the winter months, the line 
should be sufficiently advanced by spring to insure on-schedule 
completion. The availability of pumping, terminal, and oil 
storage equipment will determine the exact date of initial 
operation of the extension.” 

PAW pipe-line officials stated that more than 400 railroad 
cars were required to move the giant ditchers, tractors, trucks, 
and welding and pipe-processing equipment necessary to build 
the Illinois-East Coast leg of the longest, largest oil-carrying 
pipe-line in the world. 

When completed for full operation, the “big inch” will 
deliver 300,000 bbl. of crude or fuel oils daily to East Coast 
terminals. Twenty-five pumping stations along the 1388-mile 
route will be required to move the stream of oil from Texas 
oil fields and refineries to the East Coast terminals. 

According to Davies, the extent to which the added delivery 
of the 24-in. line may alleviate the critical Eastern oil short- 
age will depend largely on the development of Army-Navy 
demands for off-shore shipment to the theaters of war. 

Flood waters washed out 600 ft. of the 24-in. War Emer- 
gency Pipeline crossing of the Mississippi River to delay the 
date of initial shipments through the Texas-Illinois leg of the 
pipe line. 

The Petroleum Administrator received word of the damage 
in a telegraphic report from Burt E. Hull, vice-president of 
War Emergency Pipelines, Inc. The wire read: 

“Construction Mississippi River crossing was well advanced 
and completion expected December 30, but river began rising 
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rapidly Monday. Suspended work and all available steel cable 
and additional anchorage attached to pipe but river rose 15 ft. 
and rapid current broke several cables and about 600 ft. off 
free end of pipe at four o’clock Tuesday morning. Apparently 
no serious damage to barges and other floating equipment. We 
are diverting to Mississippi River shipments sufficient amount 
extra heavy pipe, anchors, and other materials now enroute 
other river crossings Indiana and Ohio. Assuming river will 
fall enough to resume work by January 10. Believe we can 
install and complete new crossing by January 25 because very 
deep trench through rock section in river bed is still open and 
about 400 ft. pipe and anchorage on west end of crossing is 
undamaged. Total length crossing 2600 ft. Will not undertake 
salvage materials in present crossing until new crossing finished. 
Regrets. 
“War Emergency Pipelines, Inc., 


B. E. Hull.” 


Commenting on the delay, Petroleum Administrator for 
War Harold L. Ickes said: 

“We had reasonable expectations that crude and fuel oils 
would be flowing through the line between Longview, Texas, 
and Norris City, Illinois, at the end of January. Now, under 
the most favorable conditions it is improbable that the Missis- 
sippi River crossing can be repaired and completed prior to 
January 25, and continued high-water conditions might hold 
up completion beyond the date. The probable date of initial 
deliveries at the Norris City terminus of the pipe line must be 
postponed from the end of January at least three weeks as a 
result of this flood. 

“T have instructed War Emergency Pipelines, Inc., to spare 
no effort that will assist the earliest possible repair and comple- 
tion of this important link in the 24-in. pipelines.” 

The 531-mile stretch of the pipe line between Longview, 
Texas, and Norris City, Illinois, will, when in full operation, 
make possible a net increase of 120,000 bbl. per day in East 
Coast deliveries of crude and fuel oils. Upon completion of the 
eastern extension of the line from Norris City, about June 1, 
1943, deliveries to the East Coast through the line will be 
300,000 bbl. per day. 

ed 


The Defense Plant Corporation has authorized an expendi- 
ture of $102,850,000 for construction of four pipe lines to 
transport petroleum products from Texas and the Middle 
West. This information was contained in a report made on the 
activities of the Reconstruction Finance Corporation and its 
subsidiaries by Jesse H. Jones, secretary of commerce. 

In the report it was stated: “A 24-in. line is planned to 
extend from Longview, Texas, to Salem, Illinois, a distance of 
530 miles, at an estimated cost of $35,000,000. This line is 
now being continued to Philadelphia, Pennsylvania, and New 
York, an additional distance of 857 miles, at an additional cost 
estimated at $60,000,000. 

An 8-in. line across northern Florida, a distance of 198 
miles, at a cost of $3,000,000. An 8-in. line from Greensboro, 
North Carolina, to Richmond, Virginia, a distance of 175 
miles, at a cost of $3,600,000, to connect with existing sys- 
tems from Texas. 

“An 8-in. line from Fostoria to Akron, Ohio, a distance of 
82 miles, at a cost of $1,250,000 to connect with existing 
Ohio lines that terminate at Philadelphia and Newark, New 
Jersey. 

“The last three mentioned lines will be built principally 
from second-hand reconditioned materials and facilities. Other 
pipe lines may be necessary.” 
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1943 May Be Critical Year for Petroleum 





and drilling activity 


HE petroleum industry shoulders 
\ greatest responsibilities in its 
history, responsibilities that will in- 
crease in gravity during 1943. War re- 
quirements are mounting rapidly. The 
armed forces, war industries, and essen- 
tial civilian needs must be kept ade- 
quately supplied with fuel, lubricants, 
and other vital petroleum products. At 
the same time, raw materials for syn- 
thetic rubber and explosives must be 
provided. 

If, as we are given to understand by 
military authorities, this will be a long 
war—and there is no reason to doubt 
that it won’t be—that fact should be 
faced. No matter how long the war 
lasts, whether two or five years, every 
effort should be made to insure that sup- 
plies of petroleum and its products will 
be adequate for all war needs without 
impairing our existing available re- 
serves. To achieve this objective, the 
drilling and producing branches of the 


by K C She 


Editor 


industry are facing a formidable task. 
A precious year of time has passed since 
we entered the war and our failures to 
uncover new oil reserves continue at an 
increasingly greater pace. 

Our present oil reserves in this coun- 
try are estimated at somewhat less than 
19 million barrels. This estimate as- 
sumes that fields will be produced at 
their optimum rate. When fields are pro- 
duced at a rate greater than their op- 
timum, they suffer a loss in the amount 
of oil that can be recovered. 


During 1942 nine times as many dry 
holes as in 1935 were drilled per million 
barrels of oil discovered. The cost per 
barrel of new oil reserves has increased 
from 6% cents in 1937 to almost 38 
cents in 1942. This increase in cost was 
reasonably steady from 1937 to 1941, 
during which period the yearly average 


1««Study Reveals Imperative Need for Increasing Na- 
tion’s Oil Reserves,”? by H. J. Struth, on p. 31 of this 
issue. 
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+ Decline in crude oil reserves remains unchecked—Present allocations 
of steel for drilling pitifully inadequate and, in view of steadily mounting 
war demands, grossly incommensurate with oil's importance in war— 
More steel and higher crude oil prices needed to stimulate exploration 


was about 3'/. cents per barrel, but in 
1942 the cost per barrel rose 18 cents 
to almost 38 cents, or five times the 
average cost per barrel of the preceding 
four-year period. 

The demand for crude in 1942 was 
stimulated artificially as a direct result 
of reducing refinery yields of gasoline.’ 
The increase in crude requirements dur- 
ing December due to decreasing the 
yield of gasoline and augmenting pro- 
duction of heavy fuel was 700,000 bbl., 
or 22 percent. For January of this year, 
the added requirement due to the low 
gasoline yield will be 25 percent. In 
other words, to meet war requirements, 
refiners are sacrificing efficiency by re- 
ducing gasoline yield and supplying 
heavy fuel. As a result, refiners are suf- 
fering heavy financial losses that 
threaten to force many of them out of 
business. 

The wildcatting program of 1942 
has fallen lamentably short in finding 
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new available supplies of oil. New re- 
serves discovered last year are only a 
fraction of what they should have been 
to meet future essential war needs. The 
volume of oil produced was five times 
greater than the new reserves discov- 
ered. 

Although the number of wildcats 
drilled in 1942 was about the same as 
that drilled in 1941, the total number 
of wells drilled in 1942 was only sixty 
percent of the total drilled in 1941. 
Manifestly, more wells must be drilled 
this year than last, particularly wild- 
cat wells, to maintain the nation’s oil 
reserves at a safe level. The Director of 
Production in the Office of the P.A.W. 
has said that we must drill at least 4500 
wildcat wells during 1943, and even 
more if that is necessary. As for the 
total number of wells to be drilled, no 
information is available. It may be 
somewhere between 18,000 and 20,000, 
depending on the quantity of materials 
allocated to the industry. 

To make wildcat drilling more effec- 
tive and reduce the percentage of dry 
holes, more than likely a “‘certificate of 
necessity” will be required to drill a 
well. The object would be to discour- 
age random drilling, such as wildcat- 
ting in areas where the oil possibilities 
are not too favorable, or where the oil, 
if found, is of an undesirable grade, or 
where transportation facilities are lack- 
ing, or in areas remote from refining and 
shipping centers. 

A “sure-fire” method of locating oil 
from the surface has not yet been de- 
veloped. The best we have been able to 
do is to locate favorable or promising 
areas for discovering oil. The oil, if 
present, is found only by drilling. No 
matter what exploratory methods are 
followed, the drill provides the tangi- 
ble evidence of the presence of oil. The 
elements of chance still enters largely 
into the dicovery of new reserves of oil. 
It therefore takes time, an indefinite 
time, to discover new fields. 

Despite the important part petro- 
leum is playing in the war now raging, 
the petroleum industry has been de- 
nied sufficient critical materials to un- 
dertake an intensive drilling campaign 
of the scope necessary to insure ade- 
quate supplies of oil being available 
should the war last for two or more 
years. Instead of receiving encourage- 
ment, the industry has had obstacles 
placed in its path and has been ham- 
pered by restrictions. Giving due re- 
gard to the tremendous problems that 
the country is facing and the efforts be- 
ing made by all units of the industry to 
prosecute the war as efficiently as pos- 
sible, it confounds many oilmen why 
the needs of the petroleum industry 
have been brushed aside by certain gov- 
ernmental bureaus. The Petroleum Ad- 
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ministrator for War and his staff have 
had to and still continue to wage a 
valiant effort to obtain sufficient mate- 
rials for only the very barest needs, al- 
though the need for the oil industry 
to step-up its program of exploration 
and production is immediate and im- 
perative. 

As long ago as October, 1942, Con- 
gressman Cole reported* to the Presi- 
dent and warned of the seriousness of 
the situation with respect to the na- 
tion’s crude oil reserves, when he said, 
“There is a serious lack of understand- 
ing among both officials and laymen as 
to the real situation with respect to the 
supply of petroleum products for the 
conduct of the war. They have heard 
about the estimated eighteen to twenty 
billions of barrels of crude petroleum 
remaining in the oil fields of this coun- 
try and have the idea that this is a 13 
or 14 years’ supply at our present rate 
of consumption. 

“There is no justification for such a 
belief. It will take many more than 14 
years for this oil to be produced. Some 
of this oil will not be produced for 50 
years. 

“With our present transportation and 
present rate of discovery, showing any 
regard for conservation, we will be 
short of oil within two years.” 

Materials and manpower shortages 
have beset the industry and are growing 
more acute. As production in 1943 is 
expected to be the greatest in the his- 
tory of the industry, the need for con- 
centrating on the war effort is appar- 
ent. If the industry is to fulfill its func- 
tion and render fullest aid to the war 
effort, continual threats to eliminate 
depletion allowances and make other 
changes in the industry’s basic economy 
should be removed. It has been stated 
that the oil industry realizes it is en- 
titled to no more materials than are ab- 
solutely essential to perform what the 
nation expects of it, but in many in- 
stances it is felt that there has been a 
failure to understand the industry’s 
minimum needs. Petroleum Adminis- 
trator Ickes may be able to remove mis- 
conceptions that have led to this atti- 
tude on the part of official Washington. 

Faced with the prospect of revert- 
ing to wasteful methods of production, 
oilmen are prompted to ask: Why hasn’t 
the petroleum industry been allocated 
more steel and other critical materials? 
As highly essential as oil is in war, the 
scant consideration that the producing 
branch of the industry has received at 
the hands of certain government bu- 


«Letter to President Roosevelt on Petroleum Under 
War Conditions,’”? by Hon. William P. Cole, Jr., of 
Maryland, on his retirement as Chairman of the Petro- 
leum Subcommittee of the Committee on Interstate and 
Foreign Commerce, in the House of Representatives, Oc- 
tober 22, 1942. (See Congressional Record, Thursday, 
October 22, 1942.) 
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reaus is incomprehensible. It has puz- 
zled oil men. How essential is petro- 
leum, and just how essential is it in 
war compared with other critical mate- 
rials? It is stated on good authority” 
that two-thirds by weight of all ma- 
terial shipped to the battle front is 
petroleum. That may be a startling 
statement, but it is true. It leaves no 
recom for argument regarding how es- 
sential petroleum is in war. But what 
about the quantity and availability of 
the nation’s petroleum supply? On the 
answer to this question hinges the de- 
cision of Washington authorities 
whether enough steel should be made 
available for finding and producing oil. 
There is plenty of factual evidence’ that 
our oil reserves are dwindling rapidly 
and not being replenished. 

The Petroleum Subcommittee of the 
House Committee on Interstate and 
Foreign Commerce has recommended 
the removal of handicaps to increase 
production and that steps be taken to 
give the industry more skilled man- 
power, an increase in the price of crude, 
eliminate government threats to termi- 
nate depletion allowances, greater sup- 
plies of steel and other production ma- 
terials. This Committee even goes so far 
as to anticipate that war needs may 
reach one million barrels more daily 
than is now being produced. This Com- 
mittee believes that wasteful methods 
of production should not be resorted to 
in the producing fields of the United 
States. It even suggests that steps be 
taken to obtain more oil abroad in ad- 
dition to bringing in new domestic 
fields. 

When a field is required to produce 
beyond its optimum rate, efficient pro- 
duction methods are cast aside, under- 
ground waste occurs, and a loss in valu- 
able recoverable oil reserves results. 
More steel must be allocated, an in- 
crease in crude price granted to stimu- 
late wildcat drilling, and manpower 
made available, to meet the present 
emergency and avoid loss of existing oil 
reserves. 

In addition to being granted an in- 
crease in the price of crude, the indus- 
try is justified in insisting on a larger 
apportionment of steel and other criti- 
cal materials to carry on drilling and 
producing operations. In the interest of 
national security, and considering that 
petroleum makes up two-thirds of the 
total weight of material shipped to the 
battle front, and in view of declining 
oil reserves and impending shortages of 
petroleum, the dire consequences that 
may ensue should be brought home to 
governmental authorities. All signs 
point to the year 1943 being a critical 
one in which the facilities of the oil 
industry will be taxed to the utmost to 


fill the increasing demands of war. 
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Increasing Nation’s Oil Reserves 
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H. J. STRUTH 


has for many years been identified with the 
petroleum industry as one of its leading econ- 
omists—His intimate knowledge of the petro- 
leum situation is founded upon his early train- 
ing in the oil fields, refineries, and the oil lab- 
oratory—He is a member of the A.I.M.E. and 
resides in Dallas, Texas, where he is economist 
for the Texas Mid-Continent Oil and Gas Asso- 
ciation. 





RUDE oil production in 1942 was 
a little more than 1 percent less 
than in 1941, whereas runs to refinery 
stills showed a decline of less than 5 
percent. With gasoline consumption 
off nearly 10 percent from 1941, as a 
result of voluntary curtailment of 
driving by motorists and the imposi- 
tion of gasoline rationing, this seems 
at first to be somewhat surprising. 
Figures show that the demand for 
crude oil in 1942 was artificially stim- 
ulated to about 12 percent above 1941, 
as a direct result of reducing refinery 
yields of gasoline to the extent of about 
5 percent. It is apparent, therefore, 
that the demand for crude oil in 1942 
was about 145,000,000 bbl. greater 
than it would have been under condi- 
tions prevailing in 1941. 


by HL A Strath 


Petroleum Economist 


Crude Demand Greater 


The crude oil demand outlook for 
this year presents a picture that may 
tax existing production facilities of the 
industry. Despite curtailment in civil- 
ian use of gasoline, oil requirements 
for war and for the relief of fuel oil 
users in the northeastern states will 
call for the production of at least 
1,475,000,000 bbl. of crude oil this 
year, compared with 1,385,000,000 
bbl. in 1942. Under the present pro- 
gram of producing less gasoline and 
more fuel oil, coupled with an in- 
creased demand for war products, it is 
likely that crude oil production sched- 
ules this year will in many instances 
prove contrary to the industry’s ac- 
cepted production practices for the 
prevention of physical and economic 
waste. 

An idea of the demand for crude 
oil the petroleum industry faces this 
year may be gleaned by examining the 


x> Serious depletion of U. S. oil reserves due to greater than normal 
withdrawals from surface and underground inventories and con- 
tinuing lag in new discoveries—Reduced gasoline recovery led 
to increased demand for crude oil in 1942 


refining statistics for December, 1942, 
and comparing them with the same 
month of 1941. Refinery crude de- 
mand in December, 1942, was about 
115,000,000 bbl. for the production 
of about 43,000,000 bbl. of straight 
run and cracked gasoline, a yield of 
37 percent. In December, 1941, re- 
finery crude runs were nearly 125,- 
000,000 bbl. for the production of 
57,000,000 bbl. of gasoline, which rep- 
resents an average yield of 45.7 per- 
cent. On the basis of yields obtained 
in December, 1941, the current crude 
requirement would have been only 94,- 
000,000 bbl. instead of 115,000,000 
bbl. The difference of 21,000,000 bbl. 
represents an actual gain in crude re- 
quirements of 22 percent above nor- 
mal and therefore calls for an increase 
in supply of nearly 700,000 bbl. more 
a day than would ordinarily have been 
needed. 

Analysis of the immediate supply 
and demand situation makes it evident 











TABLE | 
Salient facts of the United States crude oil situation 
Annual averages—I916 through 1942 











1916 1921 | 1926 1931 1936 1941 
1920 | 1925 | 1930 1935 | 1940 1942 

New supply (millions) ae | 412 743 963 928 ~ 4,274 1,442 
Total demand (millions) 413 | 706 950 946 1,282 1,461 
Stock changes: | 

Increase (millions) t 37 : = 

Decrease (millions) ae 1 13 18 8 19 
Average posted price. ' 2.07 | $1.54 $1.34 $0.83 $1.09 $1.14 
Wells drilled. . . . 27,350 | 23,635 | 24,678 | 15,880 | 27,589 | 25,130 
Dry holes drilled. . . | 5,571 5,631 7,380 3,953 | 6,147 6,331 
Percent dry holes. .. | 20.4 23.7 | 29.9 24.9 | 223 25.2 
Reserves discovered (millions)... 660 970 | 2,840 1,200 1,303 445 
New reserves found per dry hole (thousands) | 118 | 172 385 303 | 210 60 
Surplus or shortage in discoveries (millions). +247 i + 264 +1,890 | +254 | +21 —1,016 

“Peaks” compared with year 1942 

Peak ye ar Peak 1942 
1920 Ww ‘ells completed. jeueae cess 33,911 18,120 
1920 Prive of crude oil $3.07 $1.17 
1922 Stock increase 88 million bbl. Decrease 17 million bbl. 
SS” errr rere 7,965 5,543 
1930 New reserves found. . 5,600 million bbl. 275 million bbl 
1941 Crude oil production...............sceeee. 1,404 million bbl. 1,385 million bbl. 
Se PIN 60 s'c'casceenscereusbenveusckacan 1,475 million bbl. 1,440 million bbl. 
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that the petroleum industry is not 
only failing to find new oil in sufh- 
cient quantities to offset heavy with- 
drawals from underground reserves, 
but is actually using its available sup- 
plies 22 percent faster than the efh- 
cient rate of utilization realized under 
peace-time conditions. In other words, 
for every 100,000,000 bbl. of oil 
needed in 1941, 122,000,000 bbl. are 
now needed to produce relatively the 
same quantity of products, without 
considering additional demands being 
created by our prosecution of the war. 

A factor of far-reaching importance 
to the adequacy of the nation’s known 
oil reserves and new discoveries has been 
the remarkable scientific advancement 
in the refining of petroleum; making 
one barrel accomplish what two barrels 
did in the last world war. Under the 
paradox lately created by the contra- 
position of gasoline and fuel oil, how- 
ever, the nation’s declining reserves and 


ty 


lagging discoveries are particularly dis- 
turbing. 

The situation created by the shortage 
of fuel oil can and will be corrected in 
due course of time. Meanwhile, how- 
ever, the demand outlook for petroleum 
products, particularly from our armed 
forces, which are rapidly spreading to 
all parts of the world, prompts imme- 
diate and serious consideration of ways 
and means to promote a more intensive 
search for new sources of oil supply. 


Discoveries 55 Percent of 
Production 


When the fact is considered that the 
nation’s petroleum reserves have de- 
clined since 1938 to the extent of more 
than 3,000,000,000 bbl. and the fur- 
ther fact that new discoveries includ- 
ing extensions in 1942 comprised only 
about 55 percent of the year’s produc- 
tion, it is difflcult to view the imme- 
diate future with any degree of con- 





fidence. The nation’s petroleum re- 
serve situation has reached a serious 
stage and unless drastic steps are taken 
to augment growing withdrawals with 
new sources of supply, the possibility 
of being unable to produce near-fu- 
ture requirements must be faced. Con- 
trary to opinions shared by some oil- 
men, the writer believes that great 
difficulty will be experienced in meet- 
ing an increased production quota of, 
say, 400,000 bbl. of oil a day from 
existing producing areas of the nation. 
To do so would undoubtedly strain ex- 
isting producing facilities and contrib- 
ute to premature decline in productiv- 
ity of many oil fields. 

Drilling activity and results there- 
from were far from being satisfactory 
in 1942, With the difficulty experienced 
in obtaining equipment under the now 
almost obsolete War Production Board 
order M-68, and the constantly increas- 
ing cost of drilling exploratory wells, 
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Fig. 1. United States petroleum situation—Year 1942 compared with 1941 


Columns are relative to heavy horizontal line (100), which represents level of each factor during the year 1941. Percentages show increase or decrease 


in 1942 compared with 1941. Details are presented in Table 2 
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the number of well completions showed 
a decline of nearly 44 percent from 
1941. At the same time, despite a greater 
concentration on wildcat operations 
than upon routine drilling, the percent- 
age of dry holes increased from an aver- 
age of 22.2 to 30.6. Relatively, this is an 
increase over 1941 of nearly 38 per- 


cent, as will be noted in the Petroleum 
Situation chart, Fig. 1. Wildcat drill- 
ing was practically at the same level 
in 1942 as in 1941, the total number 
of wells showing a decline of less than 
2 percent. Compared with 1941, rou- 
tine drilling was off to the extent of 
nearly 14,000 wells, a 48 percent drop. 





1940 


Total wells drilled 


28,094 


Oil wells 
Gas wells 
Dry holes 
Percent dry 


Wildcat wells drilleds 


Wildcat producers | 415t 
Percent dry 84.0 
Wells dritling, Dec. 31 3,228 
Crude production (thousands | 1,353,214 
Daily average (thousands 3,697 


Refinery runs (thousands 1,294,162 


Daily average 3,536 
Natural gasoline production (thousands 55,700 
Daily average (thousands 152 


Crude oil demand} (thousands 1,372,569 


Daily average (thousands) . 3,750 
Gasoline demand (thousands) 614,867 

Daily average (thousands 1,680 
Fuel oil demand (thousands) 536,263 

Daily average (thousands 1,465 
Crude oil stocks (t!:ousands): 

January 1 253,308 

December 31 276,615 


Change 


+23,307 
Day’s supply, December 31.. 7 


Motor fuel storks (thousands): 


January 1 82,865 
December 31 84,649 
Change | + 1,784 
Day's supply, December 31 50 
Fuel oil stocks (t!.ousands): 
January 1 126,008 
December 31 132,244 
Change + 6,236 
Day's supply, December 31 90 
All refined stocks (thousands): 
January 1 268,109 
December 31 282,265 
Change +-14,156 
Day's supply, December 31 81 
Crude oil prices (December): 
Mid-Continent, 36 gravity $1.02 
East Texas 1.10 
Pennsylvania, Bradford 2.15 
California, 26 Signal Hill | 0.99 
| 
Refinery Product prices (December): 
Motor gasoline, group 3 4\o 
Motor gasoline, New York 5% 
Motor gasoline, Gulf 3% 
Motor gasoline, California 415 
Kerosine, 41-43, group 3 4 
Kerosine, New York. . 5.3 
Furnace oil, group 3 3% 
Bunker C. fuel, New York $1.15 
Natural gasoline, group 3 2% 
Natural gasoline, California 410 


’Preliminary—subject to final revision 
tDoes not inelude aviation gasoline 
Estimated. 
“Relative increase 
§Included in total wells shown above 





TABLE 2 
Year 1942 compared with years 1940 and 1941 





actual percentage increase 8.4 percent 


1941 1942° | Index Percent 
| *41-100 change 
| » _ = - ae - 
32,140 18,120 56.4 43.6 
22,005 | 10,473 47.6 52.4 
3,014 2,104 | 69.8 30.2 
7.121 5,543 | 77.8 22.2 
22.2 30.6 | 137.9 +37.9* 
3,160 3,100 98.1 -1.9 
460 442 96.1 3.9 
83.6 83.9 100.3 + 0.3 
3,998 2,157 52.6 47.4 
| 1,404,182 | 1,385,000 | 98.6 14 
3,847 3,795 | 
| 1,409,192 | 1,340,000 | 95.4 46 
3,861 3,671 
64,204 83,000 129.3 +29 3 
176 227 
1,473,710 1,415,000 96.0 - 4.0 
4,038 3,877 | 
686,973 621,098 | 90.4 9.6 
1,882 1,701 
546,149 600,112 110.0 +10.0 
1,496 1,644 
276,615 257,063 92.9 7.1 
257,063 240,000 93.4 6.6 
19,552 17,063 
63 62 
90,113 94,098 104.4 +44 
94,098 78,000 82.9 17.1 
+ 3,985 -16,098 
50 45 
132,244 133,121 100.7 + 0.7 
133,121 114,000 85.7 14.3 
4+ 877 19,121 
&9 69 
282,265 290,375 102.9 + 2.9 
290,375 251,000 | 86.5 13.5 
+ 8,110 39,375 
78 | 69 
$1.17 | $1.17 100.0 0 
1.25 1.25 100.0 0 
2.75 | 3.00 109.1 | +9.1 
1.11 | 1.11 100.0 0 
6 5% 97.8 2.2 
8 92 | 115.0 | +15.0 
6% 534 92.0 | 8.0 
5l4 54 100.0 | 0 
4% 4% 100.0 | 0 
5.3 6.8 | 128.3 +28 .3 
33% | 3% | 103.9 + 3.9 
$1.45 $1.65 113.8 +13.8 
5% 3% 75.6 24 4 
414 434 105.6 + 5.6 
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More Wildcats in Prospect 


A check of the number of wells 
drilling on December 31, showed that 
there were only about 2157 new oper- 
ations, compared with 3998 at the 
close of 1941, a decrease of more than 
47 percent. The immediate outlook 
calls for less routine drilling this year 
and an increase in wildcat operations 
from 3100 wells to 4500. 

Table 2 presents a preliminary sum- 
mary of the oil industry’s basic statis- 
tics for 1942, with comparisons for 
1940 and 1941. The more important 
changes recorded therein are presented 
graphically in Fig. 1, which shows the 
percentage changes in 1942 compared 
with 1941. It will be noted that the 
decline in gasoline consumption was 
practically offset by the increase in 
demand for fuel oil. Significant with 
respect to heavy withdrawals from un- 
derground inventories was the sharp 
reduction in aboveground stocks of 
crude oil as well as reductions recorded 
in stocks of gasoline and fuel oil. 


Demand 3'/2 Times Greater 
Than Last War 


Table 1 presents some interesting 
comparisons from 1916 through 1942. 
Of particular significance is the rise in 
average annual demand for crude oil 
from 413,000,000 bbl. in 1916-20 to 
1,461,000,000 bbl. in 1941-42. The 
peak demand was in 1941, with a total 
of 1,475,000,000 bbl. It will be noted 
that the demand for oil has increased 
31% times since the last world war pe- 
riod. In the last world war period the 
industry only withdrew from storage an 
average of 1,000,000 bbl of crude a 
year, whereas in the present war period 
we have withdrawn an average of 19,- 
000,000 bbl. a year from storage. 

Crude oil prices are 45 percent below 
the levels that prevailed in the last 
world war. During the first world war 
the industry found an average of 247,- 
000,000 bbl. of new reserves above pro- 
duction requirements, whereas in the 
present war period new reserve discov- 
eries are short of actual needs by 1,016,- 
000,000 bbl. a year. In the first world 
war 118,000 bbl. of oil were discovered 
per dry hole drilled, but in the present 
war period the average is only 60,000 
bbl. per dry hole, and for the year just 
ended the average was 49,000 bbl. per 
dry hole. 


The number of dry holes drilled in 
1942 was only 30 percent below the 
peak established in 1926, although the 
total number of wells completed was 
about one-half of the completions re- 
corded in the peak year of 1920. Signif- 
icant, too, is the fact that last year’s 
new reserve discoveries were less than 
5 percent of the peak oil finding year 
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TABLE 3 
United States crude oil situation 


1942 1941 |Change from 1941 

— " " . eocnaemnts -_= — - . 
Stocks, January 1 257,063,000 276,615,000 | 19,552,000 
Production 1,385,000,000 1,404,182,000 | -19,182,000 
Total 1,642,063,000 |  1,680,797,000 — 38,734,000 
Refinery runs : 1,340,000,000 | 1,409,192,000 69,192,000 
Used as fuel ; 37,000,000 30,482,000 +6,518,000 
Stocks, December 31 mae 240,000,000 | 257,063,000 17,063,000 
Total 1,617,000,000 1,696,737,000 79,737,000 
Balance of foreign trade* + 25,063,000 15,940,000 41,003,000 


*Export and import figures are not available. This is balancing figure that represents approximate difference 
between exports and exports. The plus sign indicates an excess of exports over imports, whereas the minus sign 
indicates an excess of imports over exports 


©Preliminary—-sub;ect to final revision. 








TABLE 4 


Crude oil production of leading oil states 
In thousands of bbl. 





| 
: 19429 ! _ 1941 Percent 
State | change 
Total Daily } Total Daily 

Texas 484,000 1,326 507,584 1,391 5 
Louisiana 114,500 314 115,908 318 2 
Oklahoma 141,190 387 154,759 424 i) 
Kansas. 98,380 270 83,261 228 +18 
California | 248,000 679 230,263 631 + 8 
Illinois 106,500 292 =| 134,138 368 21 
Arkansas 27,080 74 26,327 72 + 3 
New Mexico 31,500 86 39,369 108 20 
Other states 133,850 367 112,573 307 | +19 
U.S. total 1,385,000 3,795 | 1,404,182 | 3,847 | 


©Preliminary —subject to final revision 











of 1930, when East Texas came into 
the picture. 


Crude Market Stationary 


Crude oil prices were practically 
stationary in 1942, with the exception 
of Pennsylvania crude, which showed 
an advance over December, 1941, of 
9 percent. Increases ranging from 3.9 
percent to 28.3 percent were recorded 
in refinery product prices. Refinery 
gasoline prices were off 2.2 percent in 
Group 3 and 8 percent in the Gulf 
Coast, but the New York market 
showed an increase of 15 percent. 
Likewise, kerosine prices in Group 3 
were unchanged, whereas the kerosine 
market in New York was up 28 per- 
cent. Natural gasoline prices in Group 
3 were off 24 percent, whereas Cali- 
fornia naturals were advanced 5.6 per- 
cent. Bunker C fuel oil at New York 
Harbor was advanced nearly 14 per- 
cent to $1.65 per bbl. This represents 
an advance of 50 cents per bbl. since 
1940. 


Supply-Demand Data 


Suspension of import and export sta- 
tistics makes it difficult to analyze the 
actual supply and demand picture for 
crude oil. Table 3 presents available 
data on supply and demand for crude 
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Fig. 2. Changes in crude oil production in 1942 compared with 1941 


Columns show percentage increase or decrease in crude oil production of states listed. Details are shown in Table 4 
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oil in 1942 and 1941 for comparative 
purposes. It will be noted that the dif- 
ference between opening stocks and 
production and closing stocks and do- 
mestic demand results in a difference 
attributable to foreign trade balances. 
In 1942, it is apparent that there was 
an excess of exports, presumably to 
Canada, amounting to more than 25,- 
000,000 bbl. In 1941 there was an ap- 
parent excess of imports over exports 
of nearly 16,000,000 bbl. Amounts 
shown as used as fuel include transfers 
from crude oil to fuel oil during both 
periods. The shortage of fuel oil in 1942 
resulted in an increase in transfers from 
crude to fuel. 


Although crude oil production of the 
nation showed a decline last year of 1 
percent, some of the oil states showed 
increases of as much as 18 percent. 
Table 4 shows the crude oil production 
of leading oil states in 1942 and 1941 
and the data are graphically presented 
in Fig. 2. Texas, Louisiana, Oklahoma, 
Illinois and New Mexico reported de- 
creased production, whereas Kansas, 
California, Arkansas, and the Eastern 
States reported increased production. 
Illinois reported a decline in crude oil 
production of 28,000,000 bbl., whereas 
Texas crude output declined more than 
23,000,000 bbl, 


Pronounced Drilling Decline 


Field operations were sharply cur- 
tailed last year in Texas, Louisiana, 
Oklahoma, and Illinois. Texas well com- 
pletions declined 51 percent below 


1941, followed by Illinois with a drop | 


of 50 percent, Oklahoma 46 percent, 


and Louisiana 45 percent. The most | 


pronounced declines in oil-well comple- 
tions were reported in Illinois, with a 
decline of 61 percent and Oklahoma 
with a drop of 57 percent. As a result 
of decreased routine drilling and greater 
concentration on wildcat operations the 
percentage of dry holes showed a sub- 
stantial increase. Table 5 and Fig. 3 
show some pronounced changes in drill- 
ing operations last year in comparison 
with 1941. Dry hole percentages were 
sharply increased in Illinois, Oklahoma, 
Kansas, California, and Texas. 


Greater concentration on wildcat 
drilling is anticipated in 1943. It is 
therefore significant to review the wild- 
cat picture recorded in 1942. Fig. 4 
shows where the wildcat wells were 
drilled in 1942. Texas led in the num- 
ber of wildcat wells drilled, with ap- 
proximately 35 percent of the nation’s 
3100 wildcats completed in 1942. Of 
all the wells completed in Texas last 
year 22 percent were wildcats. In 1941 
only about 12 percent of Texas well 
completions were wildcats. This was 
responsible for materially higher drill- 
ing costs in Texas last year, as a ma- 





jority of the wildcat operations were 
drilled to greater depths than have been 
recorded for normal routine operations. 

Illinois wildcat operations constituted 
about 18 percent of the nation’s total 
last year. About 30 percent of all the 
wells drilled in Illinois last year were 
wildcats. Kansas drilled about 12 per- 
cent of the nation’s wildcats and 24 
percent of all the wells drilled in that 





state last year were wildcat operations. 
Oklahoma drilled about 10 percent of 
the nation’s wildcats and 26 percent of 
that state’s drilling operations were in 
this classification. 

Wildcats comprised only about 15 
percent of all the wells drilled in Cali- 
fornia, which contributed 4 percent of 
the wildcats drilled in the United States. 
California’s reserve situation is far from 
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Fig. 3. Comparative field operations for 1942 and 1941 


The effect of restricted drilling operations is reflected by the sharp decreases recorded in well com 
pletions and particularly the greater loss ratios in dry hole drilling. Details are shown in Table 5 
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Texas, 1942 
1941 
Percent change 
Louisiana, 1942 
1941 
Percent change 
Oklahoma, 1942 


1941 
Percentage change 
Kansas, 1942 

1941 


Percent change 
California, 1942 


1941 
Percent change 
IMinois, 1942 

1941. 


Percent change 
Arkansas, 1942 
1941 
Percent change 
New Mexico, 1942 
1941 
Percent change 
Other, 1942 
1941 
Percent change 


U. S., 1942 
1941 
Percent change 


Wildcats, 1942 
1941 
Percent change 


Note: All 1942 figures are preliminary, subject to final revision. 
Wildcats are included in drilling statistics above. 


satisfactory and the immediate problem 
there calls for a substantial increase in 
wildcat operations in 1943. Only 125 
wildcats were drilled in California last 


TABLE 5 
Drilling statistics—1941-42 


O Gas ) Tot -erce 
a = | a — : = year and if the materials are made avail- 
7,258 295 2,274 9.827 23 able there should be at least 250 wildcat 
Po 1 = a “— operations there this year. 
1,083 Wt 470 1,664 28 
525 4 58 Lass 46 Found 1,700,000 Bbi. Per 
— | . = wa R- Wildcat Producer 
ie | <4 - vo 4 With 442 productive wells completed 
S| p. 2 +H +e out of 3100 wildcats drilled in the 
| 0 | 3B ik | it 16 United States last year the industry 
1,125 | 13 734 «| ~s(1,922 "41 added about 750,000,000 bbl. of new 
| = | . “ | =e las reserves to the underground inventory, 
7" | 2 ze % including new discoveries and exten- 
0 | 65 | ne | oi «3% sions to previously discovered fields. 
- | - | = | = This means that each successful wildcat 
“a a | (4 ani %¢ well was responsible for the discovery 
| 867 | 2279 | 1,857 | 11,008 as of about 1,700,000 bbl. of new oil sup- 
—_ : : : Rte ply. On this basis, if 4500 wildcat 
| oes oa | «@m| lao |le wells are drilled this year and 84 per- 
52 30 22 “44 | +9 cent of them are dry holes, the net re- 
442 57 | (2,601 3,100 a sult may be 720 productive wells, which 
| “ = pa i 7 may result in the primary discovery of 





a = as, nee 1,224,000,000 bbl. of new oil supply. 
Even this greatly increased new supply 
would fall short of meeting 1943 re- 
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Fig. 4. Distribution of wildcat drilling in 1942 


Each solid sphere represents approximately 1 percent of the nation's wildcat wells drilled in 1942. The open spheres indicate less.than 1 percent. A total 


of 3100 wildcat wells were completed in the U. S. last year 
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TABLE 6 TABLE 7 
Number of wells drilling: United States gasoline situation 
Close of 1942 and 1941 (Aviation gasoline excluded) 
‘ : — g Te one oe ee a 
December 31,;| December 31,) Change 1942° 1941 Change 
1942° 1941 1942 over 1941 
Texas 430 1142 712 Stocks, January 1 : 94,098,000 90,113,000 + 3,985,000 
Lo ‘isiana 110 236 126 Production 605,000,000 690,958,000 85,958,000 
Oklalt oma 220 296 76 _~—_-_—_-—— —_—_- ——— 
Kansas 180 260 80 oe : 699,098,000 781,071,000 | 81,973,000 
— 125 170 45 Stocks, December 31 : | 78,000,000 94,098,000 16,098,000 
Illinois 210 363 153 _eeetatiem | ute: aniapeanenannene 
Arkansas 30 28 + 32 Indicated demand.... ican ; | 621,098,000 | 686,973,000 | 65,875,000 
New Mexico 52 60 S | | 
Other states 800 443 643 ee a ae 
ther ctate . sin ; / ©Preliminary—subject to final revision. ; 
U.S total 157 3998 1841 Note: Imports have been negligible. Export figures not available. 
’Preliminary—subject to final revision. 
: TABLE 8 
quirements by at least 250,000,000 bbl. ; ea Arta 
; , : United States fuel oil situation 
An sanportant factor in —y eave (Light and heavy fuels combined) 
wildcat drilling program is the increased : 
cost of drilling to necessarily greater 1942° 1941 Change 
‘ . 1942 over 1941 
depths, which has in recent years con- aa, : — —_ ; aac wud 
: Stocks, January 1... 133,121,000 132,244,000 | + 877,000 
tributed to a constantly greater cost Production........ 558,279,000 531,544,000 426,735,000 
of finding new reserves. Transfers. és 22,712,000 15,482,000 + 7,230,000 
q i oe 714,112,000 679,270,000 +34,842,000 
Table 6 and Fig 5 show drast . Stocks, December 31. pws 114,000,000 133,121,000 19,121,000 
downward revisions in new drilling op- , —— 
. i i oe 600,112,000 546,149,000 53,963,000 
erations at the close of 1942 compared iatiented Coment : , r 
with the same period of 1941. New ©Preliminary—subject to final revision. 
operations in Texas for 1942 took a Note: Imports and exports, eliminated, as figures are not available. 











sharp drop to 430, against 1142 in 1941. 
Practically all states, with the one ex- 
ception of Arkansas, showed reductions 
in new drilling operations. New drilling 
operations in the United States on De- 
cember 31, 1942, declined to 2157, 
against 3998 in the preceding year, a 
decline of 1841, or 46 percent. Nearly Black columns represent number of wells drilling on December 31, 1941. Yellow columns, number 
40 percent of the total decrease in new drilling same period of 1942. Details are shown in Table 6 

drilling operations was accounted for 


by Texas. 
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Fig. 5. Status of new drilling operations of leading oil states—1941 and 1942 





Fuel Oil Offset —— 


Gasoline Slump 


Tables 7 and 8 show in detail the 
supply and demand pictures for gaso- 10004 
line and fuel oil. It will be noted that 
although the demand for gasoline de- 
creased 65,875,000 bbl., the decline at 
was offset to some extent by an increase 
of 53,963,000 bbl. in demand for fuel 
oil. In view of the critical situation in 
the fuel oil markets of the northeastern 
states, it is likely that the production 
of gasoline in the first quarter of 1943 
will be further curtailed in order to 
make available a greater supply of light 
and heavy fuel oils. This is expected to 
result in a correspondingly greater de- 
mand for crude oil. If gasoline yields 
from crude are reduced to 35 percent 
in January, for example, refinery crude 
requirements would be increased by 
about 6,000,000 bbl. 


The year 1938 proved to be the most 
recent peak year in the finding of new 
reserves. This is shown by crediting ex- 
tensions and revisions of previously dis- 
covered oil fields to the year of their 
original discovery. In 1938, new re- 
serve discoveries aggregated 1,650,000,- 


TIco- 
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000 bbl., bringing the underground in- 
ventory of known reserves on January 
1, 1939, to 21.813,000,000 bbl. Since 
1938 average annual new reserve dis- 
coveries have amounted to about 500,- 
000,000 bbl. and the Nation’s under- 
ground inventory on January 1, 1943, 
has decreased to 18,586,000,000 bbl. 

Table 9 presents the results of a care- 
ful study of the nation’s petroleum 
reserves, covering the period 1935 
through 1942. It will be noted that new 
reserve discoveries between 1935 and 
1938, inclusive, aggregated 7,325,000,- 
900 bbl., whereas crude oil production 
during this period aggregated 4,589,- 
000,000 bbl. During this period a sur- 
plus reserve of underground oil of 
2,736,000,000 bbl. was accumulated. 
During the period the average ratio of 
discoveries to production was 1.6 to 1. 


Severe Shortage 


By comparison, the results of 1939 
through 1942 present an ominous pic- 
ture. New reserve discoveries during 
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New reserves discovered. . 

Crude oil produced. ...... 
Surplus oy 
Shortage nae , eer 

Ratio of discoveries to production. .... 





which are subject to subsequent revisions and extensions. 
©Preliminary— subject to final revision. 
§Forecast for 1943. 





TABLE 9 


Petroleum reserves and new discoveries—!935-1943 


| 
Estimated | New reserves 
reserves | discovered | Production 
Year January 1 | (million bbl.)! (million bbl.) 
million bbl.) | t | 
1935 19,077 2,100 997 
1936... 20,180 1,700 1,100 
1937 wee 20,780 1,875 1,279 
1938 21,376 1,650 1,213 
1939 21,813 700 1,265 
1940 21,248 590 1,353 
1941 : : 20,485 615 1,404 
1942° ‘ 19,696 $275 1,385 
1943° cous 18,586 ? $1,475 





er ee rey 7,325,000,000 2,180,000,000 
Lanna amaceyen 4,589,000,000 5,407,000,000 


*Revised to include subsequent extensions to original discoveries, _ 
tExtensions and revisions credited to years of original discovery. 
{Discoveries and extensions were about 750,000,000 bbl. Figure shown represents distinctly new discoveries, 


| New discov- Dry holes 


Ratio of Dry holes | eries per | per million 
discoveries | drilled dry hole | bbl. of new 
to production (thousand | discoveries 
| | bbl.) 

2.106 4911 | 427 2.3 
1.545 5,296 | 321 3.1 
1.466 | 6,420 | 292 3.4 
1.360 | 6,043 | 273 3.6 
553 | 6,355 110 9.1 
436 6,533 90 11.1 
438 | | 7,121 72 | 11.6 
.200 | 5,543 49 20.2 

? | ? ? 





1935-38 1939-43 


ere 2,736,000,000 
Acesavestoda 3,227,000,000 
1.600 403 











this period aggregated 2,180,000,000 
bbl., whereas crude oil production was 


5,407,000,000 bbl. The final result in 


a 





Fig. 6. Trend of new oil reserves discovered and number of dry holes required to 
find a million barrels of new reserves. Details are shown in Table 9 
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this instance was a shortage of 3,227,- 
000,000 bbl., and the ratio of discoveries 
to production was .403 to 1. 

Although preliminary estimates in- 
dicate that about 750,000,000 bbl. of 
new reserves were discovered in 1942, 
analysis shows that only about 275,- 
000,000 bbl. of this was classed as dis- 
tinctly new discoveries. The rest was 
credited to previously discovered pro- 
ducing areas. The seriousness of the 
nation’s oil reserve situation is empha- 
sized by the steady decline since 1935 
in the ratio of discoveries to production. 
It is further emphasized by a study of 
the quantity of oil found per dry hole 
drilled. It will be noted in the table that 
2.1 times as much reserve was found 
as we produced in 1935, but in 1942 
exploratory effort resulted in the dis- 
covery of only one-fifth as much re- 
serve as production. It is likely, how- 
ever, that first estimates of new dis- 
coveries in 1942 and perhaps in 1941 
and 1940 will be revised upward by 
subsequent extensions and revisions; 
but the fact remains that less and less 
new oil is found each year and exten- 
sions to previously discovered oil pools 
are not so large as they were in former 
years. 


Takes 10 Times as Many 
Dry Holes 


Fig. 6 shows what has happened in 
the way of new reserve discoveries since 
1935 and shows the number of dry holes 
drilled per million barrels of new oil 
discoveries. In 1935, when 2,100,000,- 
000 bbl. of new reserves were found, 
4911 dry holes were drilled, which 
meant that it took 2.3 dry holes to find 
a million barrels of new oil supply. The 
industry in 1942, found only 275,000,- 
000 bbl. of new reserves (first esti- 
mates) and drilled 5543 dry holes. To- 
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Original reserve | 


°Preliminary — subje ‘t to final revision. 
tUpward revision anticipated. 
{Estimated for 1943. 





TABLE 10 


Relationship of oil reserves to production 


Adjusted reserve to | 


Year estimate | inelude extensions | Annual production to produ*tion 
(January 1 and revisions Eo. 2+3) 
(January 1) 
1935 12,177,000,000 19,077,000,000 997,000,000 19.1 
1936 12,400,000,000 20, 180,000,000 1,100,000,000 18 3 
1937 13,063,000,000 20,780,000,000 | 1,279,000,000 16 2 
1938 15,507 ,000,000 21,376,000,000 | 1,213,000,000 17.6 
1939 17,348,000,000 21,813,000,000 1,265,000,000 17.2 
1940 18,483,000,000 21,248,000,000 1,353,000,000 15.7 
1941 19,025,000,000 20,485,000,000 1,404,000,000 14.6 
1942 19,221,000,000 19,696,000,000* 1,385,000,000 14. 2t 
1943 18,586,000,000° | 18,586,000,000* 1,475,000, 000$ 12 6t 
*Subsequent extensions and revisions to be added. 


Ratio of reserves 








day it takes 20.2 dry holes to find a 
million barrels of new oil supply! 

On the basis of adjusted reserves, to 
include extensions and revisions, the 
total reserve supply of crude oil as 
measured by annual requirements has 
been shrinking since 1935. In 1935 the 
ratio of reserves to production was 19.1, 
whereas on January 1, 1943, in the light 
of this year’s probable demand for crude 
‘oil, the ratio is only 12.6 (Table 10). 
This does not mean that there is 12.6 
years’ supply of oil underground, which 
could be produced at current rates dur- 
ing that period. As a matter of fact, 
known reserves. will probably not be 
exhausted for at least 26 to 30 years, 
but unless additional sources of supply 
are found our annual rate of production 
cannot long be maintained at present 
levels. 


Reserve Adjustments 


Fig. 7 shows what has happened since 
1935 in the way of adjustments to orig- 
inal reserve estimates. In 1935, it was 
originally estimated that the under- 
ground reserve supply amounted to 12,- 
177,000,000 bbl. Subsequent extensions 
and revisions added nearly 7,000,000,- 
000 to this figure, resulting in an up- 
ward revision of known reserves to 19,- 
077,000,000 bbl. 

In 1939, the original reserve estimate 
was 17,348,000,000 bbl., which was 
subsequently revised to 21,813,000,000 
bbl. Thus, within a period of only four 
years the additions by extensions and 
revisions dropped from 7,000,000,000 
to a little more than 4,000,000,000 bbl. 
By 1941 the revision amounted to only 
a little more than 1,000,000,000 bbl. 
and in 1942, subject to further upward 
revision, the increment was but 475,- 
000,000 bbl. to be credited to previous 
discoveries. 

The peak of the nation’s proved un- 
derground oil reserves was reached in 
1939. Since then the inventory of oil 
underground has shown a far too rapid 
decline. The chart shows the relation- 
ship between total reserves, the lessen- 
ing“rate of upward revisions by exten- 
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40 


sions, and the sharp downward trend in 
the ratio of reserves to annual crude oil 
production. 
Exploration Cost 
Important Factor 

A factor of far-reaching importance 
to the discovery of new oil reserves is 


rrr rr 





the cost of exploration. To give some 
idea of this situation, the writer has 
made a careful study of known factors 
in connection with the cost of acquir- 
ing and carrying leases, geophysical and 
geological exploration, and the cost of 
drilling exploratory wells. This study 
makes it evident that the cost of find- 
ing new oil reserves has shown a sharp 
increase since 1935. 
Finding Cost Increasing 

Table 11 presents the results of this 
study of the cost of finding oil in the 
United States. In arriving at the cost 
of new oil found, it is necessary to con- 
sider all discoveries, including new fields 
and extensions to fields previously dis- 
covered. Against this new oil supply 
must be charged the cost of drilling all 
wildcat producing oil wells completed 
and all wildcat dry holes, as well as the 
cost of drilling all other dry holes dur- 
ing the year. To this must be added a 


PLL PLB PP PPP LLP LL LL ea 


Fig. 7. Trend of petroleum reserves, effect of extensions and revisions resulting 
from original new oil discoveries, and course of reserves in relationship with pro- 
duction requirement. Details are shown in Table 10 
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REVISED RESERVES TO INCLUDE 
SUBSEQUENT EXTENSIONS AND 
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NC) DEVELOPED ITS ELECTRODES 
FOR WELDING ARMOR PLATE 


ND news has it that so many of these great, armored tanks have come 

off the line — welding automotive production genius resulted in such a 

tremendous flow of finished units—that, for the time, at least, there are 
plenty of them. 


The PAGE organization hopes that America will not need to turn to full- 
time tank production again—but that the presence on many fronts of the 
fine power of tanks we now have will help end this war. 


For such tanks as will be made, PAGE will be able to continue to supply 
electrodes—developed exclusively by PAGE—which have passed all ballis- 
tic tests. 


WELDING STAINLESS STEEL 


PAGE also has for wartime welders of stainless nique or deposit of excess metal. Use elec- 
a range of Stainless Steel Electrodes from which _ trodes right down to the holder. 

it is relatively easy to select the electrode that 

will give a deposit that equals the stainless WELDING STAINLESS ? 


being welded. You will find a great deal of 


But, again, a word of caution. No matter what practical information on Stain- 
you weld, be sure first that you use electrodesof  /@8* Steel and Stainless Steel 
y : : Welding procedure in this 9x12 
the right size. Lean toward larger diameters. — gook/et. Get a copy from your 
Don't waste time and material by faulty tech- — local pace distributor. 


IPIAG 18 OSweELDING ELECTRODES 


PAGE STEEL AND WIRE DIVISION, Monessen, Pa., Atlanta, Chicago, New York, Pittsburgh, San Francisco 





AMERICAN CHAIN & CABLE COMPANY, Inc. 


In Business for Your Safety BRIDGEPORT, CONNECTICUT 
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proportionate cost of acquiring and 
carrying leases, geological and geophys- 
ical exploration cost, and a proportion- 
ate share of the overhead and adminis- 
trative cost. With these costs computed 
it is possible to determine the approxi- 
mate cost per exploratory well and the 
cost per barrel of new oil found. 

In 1935, new reserve discoveries were 
estimated at 1,220,000,000 bbl., in- 
cluding extensions. During that year 
the industry drilled 5231 dry holes and 
discovery wells at a total cost of $57,- 
639,000. In addition, the industry spent 
$104,620,000 in lease and exploration 
costs, including overhead, which made 
the total expenditure for that year about 
$162,259,000. As a result, the average 
cost per exploratory well was about 
$31,000 and the cost per barrel of new 
oil found about 13.3 cents. It took 4.3 
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Cost of finding oil in the United States—1935-1942 


Reserves 
Year | discovered 
| (million) 
t 

1935 | 1,220 
1936 1,763 
1937 3,723 
1938 | 3,054 
1939 | 2,400 
1940 1,895 
1941 1,600 
1942°| 750 





| 
Dry holes | 

and discov- 
ery wells 


drilled 


Drilling 


cost, 


thousand $ 


114,916 


TABLE 


| 
| Lease and 


| 


| exploration 


! 
| 


cost, 


thousand $ 


104,620 
113,420 
151,800 
141,966 
161,568 
182,832 
197,106 
167,580 


tIncludes new discoveries, and extensions to previously discovered fields. ‘ ; 
tIncludes prorata cost of acquiring and carrying leases, geological and geophysical expense and proportion of 


overhead chargeable to exploration and development. 


ased upon original reserve estimates at time of discovery. Subsequent extensions and revisions are con- 


sidered in relationship to costs subsequently incurred. 
subject to final revision. 


©Preliminary 


| | 
: | Exploratory 
! | 
Approximate) Cost per | ae oaks drilled 
total cost, | exploratory | t me a ts| Ber million 
thousand $ well | a ae 
| | serves found 
162,259 31,000 | 13.3 | 4.3 
176,834 31,000 10.0 3.2 
237,120 | 34,000 6.3 | 1.8 
223,716 | 35,000 | 7.3 2.1 
251,745 | 7,000 | 10.5 2.9 
285,476 | 41,000 | 15.1 3.7 
313,189 41,000 19.6 | 4.7 
282,496 | 47,000 37.6 | 8.0 








exploratory wells to discover a million 


barrels of new oil supply. 


In 1937, the industry found more 
than three times as much oil as was 
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Fig. 8. Course of new reserve discoveries and cost of exploration since 1935 
Columns show trend of oil finding cost. Details are shown in Table 11 
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discovered in 1935, or a total of 3,723,- 
000,000 bbl. As a result, the cost of 
finding oil that year, despite the fact 
that the cost per exploratory well was 
increased to $34,000, averaged only 6.3 
cents per bbl. 


1942 Cost Three 
Times Greater 


In 1942, the industry found only 
750,000,000 bbl. of new reserves and 
the cost per exploratory well had in- 
creased to $47,000, making the average 
cost per barrel 37.6 cents. In 1937, it 
took only 1.8 exploratory wells to find 
a million barrels of new oil supply, 
whereas in 1942 it took the drilling of 
eight exploratory wells to find a mil- 
lion barrels of new reserve. 

Fig. 8 presents a graphic view of the 
course of new reserve discoveries, the 
trend in cost of drilling exploratory 
wells, and the estimated average cost of 
finding oil since 1935. The data upon 
which this study is based are believed 
to provide a reliable index of the cost 
of exploration for oil in the United 
States. The results of this study are 
fresented to the industry at this time in 
order that there may be a more wide- 
spread realization of the conditions 
under which the petroleum industry 
must Carry on its operations and pursue 
its continual search for new sources of 
oil supply. 

A projection of the cost of explora- 
tcry drilling through 1943, based upon 
the outlook as it appears today, indi- 
cates that the average cost per explora- 
tory well this year will exceed $50,000. 

— . . 





Operator May Now Sell 
Equipment to Supplier 


The sale of inventory stocks of 
material by an oil operator to an 
oil industry supplier for direct re- 
sale to anotber oner-tor is now per- 
mitted by WP3B Preference Rating 
Order P-98-c, as amended. 
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Vear-Arrer-Year Perrormance 


WELL-KNOWN operator in the Sligo 
A Field recently brought in his fifty-fifth 
consecutive well, all cemented with Lone 
Star cements exclusively. Surface pipe was 


set with ‘Incor’*...oil string with ‘Starcor.’* 


Performance is the ultimate yardstick for 
measuring the true value of oil-well cement 
to the operator. That is the basis on which 
we ask your consideration of Lone Star 


products. 


Lone Star cements cover the entire range 
of oil-field requirements... they are backed 
by continuing research ... kept abreast of 
changing oil industry needs. Ask your 
Dealer for the particular Lone Star cement 
that fits your job. *Reg. U.S. Pat. Off. 


SYMBOL OF QUALITY EVER SINCE 1900 





LONE STAR CEMENT CORPORATION 


DALLAS - += = =#= # 2 «=  »« = = HOUSTON 
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The ends of pipe joints coated with 
asphalt-mastic are left bare until 
welded in the field 
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Strategic Pipe Line Constructed 
Using Minimum of New Materials 


xt+ Novel methods employed in laying 
line through swamps 


ONSTRUCTION is nearing com- 
pletion on the 260-mile Bayou 
Pipe Line System from Baytown, Texas, 
to Baton Rouge, Louisiana, designed for 
the dual purpose of increasing supplies 
to the Plantation Pipe Line and releas- 
ing barges that have been making de- 
liveries to that system at Baton Rouge. 
The Bayou system consists of 8-in. 
pipe from Baytown to Port Neches, 
Texas, and of 10-in. from the latter 
point to Baton Rouge, a total of 260 
miles. In addition, feeder lines to the 
Baytown station have been laid that in- 
clude 3 miles of 8-in. from the Humble 
refinery at Baytown, 30 miles of 6-in. 
from the Pan American refinery at 
Texas City to Baytown, 10 miles of 
6-in. from the Shell Refinery at Deer 
Park, and 5 miles of 4-in. from the 
Crown Central refinery at Pasadena to 
connect with the line from Deer Park. 
Feeding into the Neches station, The 
Texas Pipe Line Company and the Pure 
Transportation Company, respectively, 
have laid 9 miles of line from the Texas 
refinery at Port Arthur and 5 miles of 
6-in. line from the Pure refinery at 
Smith’s Bluff. 
Participants in the project, which 
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Hot coal-tar enamel being applied 
over the line by a traveling- 
type machine 





was designed, constructed, and will be 
operated by Shell Pipe Line Corpora- 
tion, are Humble Pipe Line Company, 
The Texas Pipe Line Company, Pure 
Transportation Company, Pan Ameri- 
can Pipe Line Company, and Crown 
Central Pipe Line and Transportation 
Corporation. 

Eleven pumping stations are being 
erected. Those at Baytown and Neches 
will be terminals. 

In keeping with the oil industry’s 
policy of shouldering its share of the 
war burden while at the same time util- 
izing a minimum of new material, most 
of the material used on this project was 
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secondhand equipment contributed by 
the participating companies. Pumping 
units and tanks were entirely reclaimed 
by these companies or purchased sec- 
ondhand from others. Line pipe was 
taken up from ten sections throughout 
the Mid-Continent and Gulf Coast 
areas, reconditioned, and shipped to 
strategic points on the line. A relatively 
small amount of new pipe was pur- 
chased for use at river crossings. How 
almost completely this line is “second- 
hand” is attested by the fact that of its 
total cost of $7,000,000, only $1,000,- 
000 was spent on new materials for 
which preference ratings were required. 














GUARD YOUR VALVES ive tHem proper support: 


PROVIDE EXPANSION BENDS OR JOINTS 


Don’t so install valves that they carry the 


. , . Don’t Use Gate Valves or Cocks 
weight, sag or expansion. of the line. Valves are for Throttling 


not designed to carry that type of load. Distor- Gate Valves and Cocks should be opened 


wide and closed tight. When operated 
otherwise they are soon ruined, giving un- 
satisfactory service in the meantime. Use 
Globe and Angle Valves for throttling. 


tion will result in inefficient operation, jamming, 


and need for early maintenance. Maintenance 





materials, you must remember, also are on the 


critical list. Write to Reading, Pa., general office, Sorcopy of “VALVE DON'TS” 
—a poster for plant use that tells things NOT to do to valves. 


It might be a good idea to approach inspec- 
tion of every valve with one thought, ‘‘What’s 


READING:PRATTACADy 


MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS 
PRATT & CADY BRASS AND IRON VALVES 
D'ESTE VALVE AND ENGINEERING SPECIALTIES 


wrong with this?’’ Guard your valves. They 





will last longer. 


Reading, Pa., Atlanta, Boston, Chicago, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT, CONNECTICUT 





A DIVISION OF 
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Construction Features 


Most of the line was laid through 
some of the “toughest” pipe-line coun- 
‘try to be found anywhere. Swamps, 
bayous, rivers, and rice fields presented 
formidable difficulties. Such natural 
hazards were virtually continuous from 
Cedar Bayou in Texas to the Calcasieu 
River in Louisiana. 

To anyone who has not assisted in or 
at least viewed this work, the problems 
of laying a pipe line through the 
swampy area of Texas and Louisiana are 
hard to visualize. Numerous ‘“‘cordu- 
roy” roads were built to make the 
right-of-way accessible to equipment, 
generous use was made of tractors to 
assist trucks in places where such roads Somastic coating plant at Port Neches, Texas 
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into which conventional laying equip- 
ment could not penetrate under any 
circumstances, the pipe had to be 
“pushed” into place. 

The most difficult part of the line 
construction was ‘“‘the big push”’ 
through che wild Neches River swamp. 
The first step in this operation, as in 
similar ones, was to cut a trench by 
means of two swamp buggies pulling a 
plow. Then to the first joint of pipe 
was welded a section of 16-in. pipe to 
give it buoyancy. Lengths of pipe were 
welded on, joint by joint, and pushed 
into the inaccessible swamp. This last 
procedure was accomplished by employ- 
ing two tractors to which were attached 
cables. By means of blocks and tackles 
each tractor could handle several cables, 
which were looped around the pipe at 
intervals of 250 to 300 ft. The tractors 
actually pulled the pipe strings insofar 
as their limited working area was con- 





Applying enamel and wrapper to the pipe with a holiday detector 
following closely behind 
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cerned, but had the effect of pushing 
the strings through the swamp. To pre- 
vent the front end, to which the 16-in. 
length of pipe was attached, from float- 
ing out of the trench and leaving its 
course, a workman in a swamp buggy 
moved along with it and easily guided 
the pipe back into the ditch when it 
showed a tendency to “wander”. The 
Neches River swamp is 18,000 ft., or 
more than three miles in width. 
All river crossings, even that of the 
Mississippi which was 2700 ft. wide, 
were made by pulling the pipe into posi- 
tion after the joints had been added on 
shore. Dual lines were laid across the 
Mississippi and Atchafalaya rivers, but 
single lines serve across several other 
lesser rivers and bayous. Something of 
a departure was made from customary 
practice in that no river clamps were 
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By viewing this photograph a partial 
idea may be gained of the type of 
country through which most of 

the line was laid 





PETROLEUM ENGINEER, January, 1943 











used. This was possible because of added 
weight given by the weight of the 
asphalt-mastic type coating.’ All cross- 
ings were ditched 2 ft. except the Mis- 
sissippi and Atchafalaya, and in all in- 
stances the pipe was given a “comber” 
upstream to prevent its becoming taut 
as it gradually embeds itself deeper into 
the channel. 

Other than in the swampy and 
marshy areas, conventional methods of 
pipelining were employed with respect 
to ditching, lining-up, welding, lower- 
ing-in, and backfilling. Except for a 
few instances when local conditions 
made “roll welding” more convenient, 
the stove-pipe method of construction 
was used. 


On that part of the line traversing 
wet terrain, such as swamps, marshes, 
rice fields, etc., and on all river cross- 
ings, the asphalt-mastic type of coating 
was used. This included all but about 65 
miles of the 10-in. line on which a 
primer, felt wrapping, and hot coal-tar 
enamel? were applied. The latter was ap- 
plied over the trench by a traveling- 

'S ” tic by Industrial Enginecring Company 


“By ‘The Barrett Company. 


type combination coating and wrap- 
ping machine. Three asphaltic-mastic 
coating plants, at Houston and Port 
Neches, Texas, and Blanks, Louisiana, 
were established. The bare pipe was 
shipped into these plants, shotblasted 
with steel grit, primed with asphalt base 
primer, and the asphalt-mastic protec- 
tive coating applied to a thickness of 
approximately '/ in. 


Stations and Terminals 


The 8-in. section of the line, from 
Baytown to Port Neches, is designed 
for movement of 37,000 bbl. of gaso- 
line per day. On this section, besides the 
initial station and tank farm at Bay- 
town, there are stations at Hankamer 
and Fannette. Pumping equipment at 
all stations consists of 3600-r.p.m. cen- 
trifugal pumps driven by 350-hp. mo- 
tors. At Baytown there are three such 
units, two of which normally will oper- 
ate in series, with the third serving as a 
standby. At Hankamer and Fannette, 
each, two such units will operate in 
series, no standby being provided. 
Working storage at the Baytown termi- 
nal comprises eight tanks having a total 
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capacity of 275,000 bbl. From Neches 
station, near Port Neches, into Baton 
Rouge the 10-in. section of the line is 
designed to move 60,000 bbl. of gaso- 
line per day. The line probably will 
transport four products, namely No. 2 
heating oil, kerosine, and two grades of 
gasoline. Kerosine and No. 2 heating oil, 
having higher viscosities than gasoline, 
will move through the line at somewhat 
lower rates. 

Seven tanks are being erected at the 
Neches station having a total capacity 
of 285,000 bbl. At this station three 
500-hp., 3600-r.p.m. motor-driven cen- 
trifugal pumping units are being in- 
stalled, two to operate in series with 
the third used as a standby. Buhler, Ba- 
sile, and Courtableau stations, the third, 
fifth, and seventh on this section of the 
line, each will have two similar units to 
operate in series without standbys. The 
even-numbered stations at Vinton, 
Edna, Lawtell, and Erwinville each will 
have two 400-hp., 1800-r.p.m. motor- 
driven units. Here the need to fit the 
job to the equipment at hand is well- 
illustrated. The odd-numbered stations 
will serve about 25 miles of line each, 
whereas the intermediate ones can move 
equal volumes through only 20 miles 
of line. 

Delivery at Baton Rouge will be into 
tanks of the Plantation Pipe Line Com- 
pany for further movement by that 
company to terminals along its lines 
east of Louisiana. 

Public utility electric power will be 
used to energize the stations. Nine will 
be served by Gulf States Utilities Com- 
pany, one by Houston Lighting and 
Power Company, and one by Gulf Pub- 
lic Service Company. 

The basic plan is to meter all feeder 
lines into the two terminals. Tankage 
is provided only for accumulating ship- 
ments and to compensate for the differ- 
ence between flow rates of the feeder 
and trunk lines. 

Completed sections of the line are 
being given a hydrostatic water test of 
900 lb. Normal operation will be with 
a maximum pressure of 770 Ib. at the 
stations, thus providing an adequate 
safety factor. 


Contractors 


General contractors for laying the 
pipe are I. C. Little, Dallas, Texas; O. 
R. Smith, Odessa, Texas, and Williams 
Brothers, Tulsa, Oklahoma. The L. E. 
Myers Company of Chicago, Illinois, is 
supervising the station construction, 
and Steel Tank Construction Company, 
Dallas, Texas, is erecting the tankage. 
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Above—"'Stove-piping"’ a joint 

of pipe 

Below—Through swamps of this type 
the pipe had to be ‘‘pushed”’ 
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This double drum rig with spudding assembly is available in three sizes for cable tool work- 


over jobs to 10,000 feet. 


Four reasons why a “Cardwell” will make you more money: 


LOW INITIAL COST — MORE FOR YOUR MONEY — The biggest value 
in oil field equipment comes from “Cardwell”. These rigs are not manu- 
factured by a hit-or-miss method, they are designed so you can get the 
most out of them at the lowest operating costs. An average of $500 is 
spent on each rig for the heat-treatment of all wearing parts. This ex- 
clusive “Cardwell” feature saves you thousands of dollars in down time 
and repair parts. We know this to be a fact, because our records show 
that during an equal length of service, we supplied our early type rigs 
with twice the repair parts we do our present models performing the 
same operations. You get more for your money with “Cardwell” equip- 
ment. 


OPERATES FASTER — You can count on saving time with a “Cardwell” 
from the moment you move it on location. There’s no extra spotting or 
handling because the rig is compact and complete. When operating, the 
friction clutch driven drums save time and give easy control of the drill 
pipe or cable tools. The dual safety braking system operates with one- 
half the brake lever pressure ordinarily required. 


DOES MORE JOBS — The rotary table drive assembly is interchangeable 
with the spudding assembly. This makes a combination rig that can be 
changed over in the field in three to four hours for either cable tool or 
rotary drilling and workover jobs. Each assembly makes this combina- 
tion rig just as efficient as a single purpose rig and greatly increases its 
value. These rigs make a real investment for either the large operator or 
small contractor because they fit the job and keep going with a minimum 
of down time. 


SERVICE WHEN YOU NEED IT — You can still count on “Cardwell” to 
give you the best oil field service. A 24-hour parts service, 365 days in 
the year, is maintained at the plant and at each of the ten strategically 
located parts stock stores in the United States. The ordering of replace- 
ment parts is simple because completely illustrated parts books covering 
every “Cardwell” machine are filed at the plant and a duplicate sent to 
the parts stock store in the territory in which the machine is delivered. 
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THIS TRADE MARK INSURE HIGHEST 
QUALITY AT SWEST PR 


Only $580 for rotary table drive assembly changes this rig from 
tool rig to a draw works. 


Three sizes of double drum combination drilling rigs are available 
for cable tool workover jobs to 10,000 feet and rotary workover 
jobs with tubing or light drill pipe to 10,000 feet. The same rigs can 
be used for cable tool drilling.to 7,500 feet.and rotary drilling with 
42-inch drill pipe to 5,000 feet. 
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Wichita, Kansas, U S.A 
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ing up from the drilling floor. Notice the absence of obstructions. This same 
87-foot double leg drilling mast can be used for either rotary or cable tool 
r jobs. 


HESAFE WAY TO LOWER OPERATING COSTS — This rig can be moved in and 
ie telescoping mast raised and guyed in less than two hours. This rig combines 
ease and speed of rigging up with absolute safety. The mast can be carried on sup- 

ts and removed for derrick operations or a special two-wheel trailer is available 
transporting. The 65 or 87-foot double leg drilling masts are available with rack- 
platiorm. We have telescoping double leg drilling masts and single and double 
leg servicing masts for every “Cardwell” rig. 
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Radioactivity and Geochemical 


Well Logging 


ri + The fundamental principles involved, 
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equipment and methods of procedure, 
and possible future utility of these well- 
logging systems 
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Professor of Petroleum Engineering, University of California 


N THE December, 1942, issue of 

The Petroleum Engineer, appeared 
the first of a group of articles reviewing 
progress in the development of new 
methods of logging oil and gas wells. 
This initial article was devoted to a dis- 
cussion of the principles of electrical 
logging and interpretation of records 
procured by this method. In this, the 
second of the series, the radioactivity 
well logging and geochemical well log- 
ging methods are explained. Later arti- 
cles of the series will be concerned with 
caliper logging, temperature logging, 
rate-of-penetration logging, and log- 
ging by inspection of the drilling fluid. 


Radioactivity Well Logging 


Within recent years, there has been 
developed a unique system of logging 
that involves measurement of radio- 
active emanations from the strata ex- 
posed in the walls of the well. It has 
been shown that this property of rocks 
is sufficiently characteristic to afford a 
means of distinguishing between shales 
and sands, limestones, salt, anhydrite 
and other materials frequently present 
in sedimentary formations. A continu- 
ous record of radioactivity, obtained by 
traversing the well with an instrument 
sensitive to these emissions, is auto- 
matically correlated on a chart with a 
scale proportional to the depth of the 
well. Variations in the lateral amplitude 
of the radioactivity profile develop a 
pattern that is characteristic of the for- 
mations traversed. These patterns ap- 
parent in the radioactivity logs of dif- 
ferent wells in the same locality, are 
often sufficiently similar to permit of 
accurate stratigraphic correlations. Ra- 
dioactivity emissions are capable of 
passing through steel and cement and 
are uninfluenced by fluids present in the 
well or by temperature and pressure 
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conditions. Radioactivity logging is 
therefore particularly useful in logging 
formations sealed off behind casing in 
previously drilled wells for which no 
electrical logs are available. 


This method of logging was devel- 
oped by two American service organi- 
zations, Wells Surveys, Inc., and Engi- 
neering Laboratories, Inc. Patents con- 
trolling use of the method have been 
granted to Well Surveys, Inc. Lane- 
Wells Company, a service organization, 
has been licensed to use the method in 
the United States, and the Seismograph 
Service Corporation controls its use in 
South American countries. First com- 
mercial use of the method was as recent 
as May, 1940. Though many wells have 
now been logged by this means and its 
dependability fully established, the 
method is still under development and 
its ultimate possibilities are perhaps not 
as yet fully visualized. 


Theoretical basis for radioactiv- 
ity logging. Certain substances appear 
to be of unstable constitution, disinte- 
grating spontaneously to form other 
substances of lower molecular weight, 
of different physical and chemical prop- 
erties. In this transformation, energy is 
liberated in a form that is character- 
ized by electronic discharges to which 
the term “radioactivity” is applied. 
Particles of matter expelled at high 
velocity from radioactive substances, 
give rise to several fundamentally dif- 
ferent types of emanations, among 
which are so-called “beta rays” and 
“gamma rays.” Beta rays are a mani- 
festation of electrons in process of be- 
ing expelled at high velocity from the 
parent material. When they strike other 
substances, they produce electromag- 
netic rays, which are the “gamma 
rays.” Gamma rays are like light rays 
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but are of much shorter wave length. 
They display the penetrating effects of 
X-rays, characteristic of radium ema- 
nations, and are capable of being de- 
tected with sensitive instruments 
through several inches of steel casing or 
cement on the wall of a well. 


Many naturally occurring mineral 
substances exhibit radioactivity in 
varying degree. Radium, a highly radio- 
active substance, is widely distributed in 
primary rocks, but in very minute 
amounts. Uranium, actinium and tho- 
rium are also radioactive elements that 
disintegrate to form other radioactive 
substances widely distributed in nature, 
the stable end product of which is the 
non-radioactive element lead. Measur- 
able quantities of the disintegration 
products of these radioactive elements 
are found in rocks of all ages and all 
kinds—igneous, metamorphic, and sed- 
imentary. They are found in water, 
both fresh and salt, in mineral oils, and 
even in the atmosphere. 

The early disintegration of a primary 
radioactive element is rapid, but the 
products of disintegration apparently 
do not reach energy equilibrium, even 
in geologic time. As granite and other 
acidic primary igneous rocks high in 
radioactivity are transformed into met- 
amorphic and sedimentary formations, 
the radioactive elements persist and by 
some process of nature not fully under- 
stood, are apparently concentrated in 
some types of strata in preference to 
others. Perhaps adsorption phenomena 
and compaction of sediments under 
water may be responsible for the fact 
that shales ordinarily exhibit greater 
radioactivity than sands and_ sand- 
stones. Some authorities suggest that 
certain micro-organisms are responsible. 
Pure quartz sandstones and limestones 
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display very low radioactivity. Coal is 
also weakly radioactive, as are salt, an- 
hydrite and other salines. Shales and 
clays, particularly certain dark-colored 
marine organic shales, rich in potas- 
sium compounds, customarily exhibit 
a high degree of radioactivity. In some 
regions, the geologically older shales 
appear to be more radioactive than the 
younger shales. 

Radioactivity logging equip- 
ment. Methods have been devised for 
determining in the laboratory, the rela- 
tive degrees of radioactivity displayed 
by core samples taken during the proc- 
ess of drilling wells. However, a less 
expensive and more complete log of 
radioactivity exhibited by formations 
penetrated during the course of drill- 
ing, may be obtained by traversing the 
well with an instrument sensitive to 
radioactive gamma rays. This is essen- 
tially an ionization chamber, suspended 
on a co-axial cable that carries elec- 
trical impulses to the surface where 
their magnitude is automatically re- 
corded. The logging instrument is con- 
tained within a steel cylinder about 
9% ft. long and 3% in. in outside 
diameter, closed at each end against the 
well fluid. The lower portion of the 
cylinder is the ionization chamber. It 
is filled with a gas of high molecular 
weight (such as “Freon,” a compound 
derived from methane, containing chlo- 
rine, fluorine, and carbon) and is fitted 
with insulated electrodes connecting 
externally with a source of direct-cur- 
rent electricity. The upper part of the 
instrument contains batteries that sup- 
ply current to the ionization chamber, 
and an amplifier of special design. Cur- 
rent flows through the circuit only 
when the ionization chamber is brought 
within the influence of gamma ray 
emissions from radioactive substances. 
A measurable current, proportional to 
the intensity of the radioactive emana- 
tions, then flows through the gas be- 
tween the electrodes of the ionization 
chamber. This is of the order of one 
ten-trillionth of an ampere, and must 
be greatly amplified by the instrument 
before it may be transmitted through 
the suspending co-axial cable to the sur- 
face. In surface apparatus, the electrical 
impulses are further amplified before 
they can be recorded on a scale that 
clearly reflects variations in the ra- 
dioactivity of the formations logged. 
Changes in the magnitude of the ampli- 
fication may be made from time to 
time to magnify small variations in in- 
tensity of the radioactivity record, 
which may result when unusual thick- 
nesses of steel casing or cement are in- 
terposed between the logging instru- 
ment and the formation. 


The equipment sent to the well in- 
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cludes two motor trucks: an instru- 
ment or recording truck and a truck 
carrying a winch on which the cable is 
wound. At the wellhead, the cable 
passes over an accurately calibrated 
depth-measuring reel, which is con- 
nected through a Selsyn transmission 
system with a depth-recording device 
in the instrument truck. A pen on the 
recording instrument fluctuates with 
the intensity of the current received 
from the logging instrument in the 
well, and draws a log on a moving chart 
that is synchronized in its movement 
with the depth-recording instrument. 
In making a log, the instrument is low- 
ered to the bottom of the well and then 
hoisted toward the surface at a uni- 
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Fig. 1. Portion of a typical 
radioactivity log 





form rate averaging about 1500 ft. per 
minute. However, the speed of travel 
of the instrument is varied according 
to the character of the formations 
logged and the amount of detail de- 
sired. Graphic radioactivity logs drawn 
by the recording instrument may be 
made on a scale of either 100 ft., 50 ft. 
or 20 ft. per in. Fig. 1 reproduces a 
portion of a typical radioactivity log. 


Interpretation of radioactivity 
logs. Radioactivity logs are continu- 
ous profiles displaying variation in the 
gamma ray intensity of radioactive 
emanations relative to depth. This in- 
tensity varies with the lithologic char- 
acter and content of radioactive mate- 
rial of the formations. In interpreting 
radioactivity logs, it should be kept in 
mind that the recorded variations in 
lateral position of the radioactivity pro- 
file are only relative and lack quanti- 
tative significance. There are problems 
incidental to drift of the entire record 
laterally, resulting from variations in 
temperature and other conditions 
affecting the instrument, and problems 
incidental to the degree of amplifica- 
tion employed, that preclude any quan- 
titative interpretation of the record— 
at least in the present state of develop- 
ment of the method. Within a distance 
of perhaps 50 ft. from the surface of 
the earth, cosmic rays from the atmos- 
phere produce about the same effect 
upon the ionization chamber of the 
logging instrument as do the gamma 
rays from the adjacent rock masses; 
hence, radioactivity logs are meaning- 
less until this depth has been reached. 
This is of little importance, however, 
for the oil producer is seldom interested 
in logs until well depths considerably 
in excess of 50 ft. are attained. 


If the radioactivity profile swings to- 
ward the right side of the record, it in- 
dicates that at this depth on the log 
scale, the clay or shale content of the 
formation has increased. If it swings to 
the left, the formation contains less 
clay or shale than the interval below. 
Intervals on the profile characterized 
by comparatively low radioactivity 
values are probably made up largely of 
sand, sandstone or limestone strata. In- 
tervals of comparatively high radio- 
activity value are probably composed 
largely of shale or clay strata. The pro- 
file is thus made up of peaks of high 
radioactivity, representing shale or clay 
bodies and valleys of low radioactivity 
representing sands, sandstones, or lime- 
stones. Radioactivity logs closely re- 
semble in appearance, the self-potential 
profile of an electrical log. Unlike the 
electrical log, however, the radioactiv- 
ity log affords no direct basis for esti- 
mating porosity or permeability of the 
formations logged, nor the character of 
the contained fluids. Indirectly, it is of 
course possible to infer that an increase 
in the clay or shale content of a forma- 
tional interval means smaller percent- 
age porosity and lower permeability, 
and vice versa. 

Alternations of shale and sand bodies 
and variations in their thickness in a 
certain formational interval, often pro- 
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duce a characteristic pattern on the ra- 
dioactivity profile that identifies the in- 
terval, so that where the beds are con- 
tinuous over an area, dependable corre- 
lations may be made between different 
wells in that area. It has been demon- 
strated that in some regions it is pos- 
sible to correlate certain formations in 
wells many miles apart, by comparison 
of these characteristic patterns devel- 
oped in the radioactivity profiles. Ra- 
dioactivity logs will often indicate 
minor shale “‘breaks”’ only a foot or two 
in thickness in a body of sandy mate- 
rial, thus affording a dependable basis 
for locating useful reference horizons 
that might not be made apparent in 
other systems of logging. Unconformi- 
ties and fault planes, presenting marked 
changes in lithology within a short dis- 
tance, are often distinctly marked on 
the radioactivity log by nearly horizon- 
tal deflections of the profile. Location 
of the bottom of a cement plug or posi- 
tion of the lower end of a column of 
casing are usually indicated by an 
abrupt shift of the profile to the left. 
The top of a cement plug is usually 
marked by a gradual drift to the right. 
Reference points of this character can 
be located within a foot or two, and 
this constitutes one of the interesting 
applications of the radioactivity log. 

Though steel casing and cement 
screen the radioactivity emanations 
from the formation to a certain extent, 
satisfactory radioactivity logs may be 
made through several strings of casing 
or several inches of cement, that do not 
differ materially from logs made in the 
same well before the casing and cement 
were installed. The log made in open 
hole shows somewhat more detail and 
slightly better differentiation between 
shales and sands. Fluid in the hole sur- 
rounding the logging instrument, or in 
the formation — whether water, mud 
fluid, gas or oil—has no effect upon the 
result. 

Utility of radioactivity logs. 
Ability of the radioactivity log to re- 
flect the lithologic character of the for- 
mations through casing, readily sug- 
gests its most useful application: that 
of identifying prospective oil sands 
through casing in wells that have pre- 
viously been drilled and cased to pro- 
duce from a lower horizon. In many 
cases, such wells were drilled before 
electrical logs were known, and no ac- 
curate records of other kinds were made 
to indicate the positions of oil sands 
“passed up” or unrecognized during the 
drilling period. In many such instances, 
prospective oil sands have been located 
by radioactivity logging through casing 
in wells previously producing from 
greater depths; and on perforating the 
casing, the sand intervals indicated 
have been found to be commercially 
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productive. In this service, the radio- 
activity log has no recognized competi- 
tor. 

One of the principal fields of useful- 
ness of radioactivity logs will probably 
be found in making engineering studies 
of partially depleted oil fields for pros- 
pective secondary recovery operations. 
In the older fields, it is seldom that the 
earlier records provide sufficient infor- 
mation concerning the detailed stra- 
tigraphy of the producing formation to 
make intelligent provision for control 
of secondary recovery operations. Often 
the producing formations are cased off 
behind a perforated liner or screen pipe. 
Without disturbing the well casing and 
screens, the radioactivity log may be 
successful in procuring a detailed strati- 
graphic record of the alternating strata 
of sands or limestones and shales that 
make up the producing interval in the 
well. 

In addition, the radioactivity log 
finds a field of usefulness in checking 
stratigraphic depths carelessly or in- 
accurately logged in earlier drilling. 
Dependable information relative to 
character and thickness of strata cased 
off in old wells, may thus be made avail- 
able, and new light brought to bear in 
the solution of hitherto confused cor- 
relations and stratigraphic relationships. 

Gamma ray logging not to be 
confused with “neutron logging.” 
Radiation phenomena afford other 
methods of approach to the problem of 
logging formations exposed in wells 
than the method discussed above, which 
involves direct observation of the mag- 
nitude of emissions of gamma rays. An- 
other method known as “neutron log- 
ging,” has lately been under develop- 
ment, but has not yet attained wide- 
spread field application. The neutron, 
one of the fundamental components of 
matter, is liberated by atomic dissocia- 
tion. Bombardment of the formation in 
the wall of a well with a stream of neu- 
trons generated by an instrument con- 
taining radioactive material (such as a 
mixture of radium and beryllium), re- 
sults in emission of gamma rays from 
the solid portion of the rock mass, the 
magnitude of these emissions being de- 
termined with the aid of an ionization 
chamber such as that described above. 
It is believed that the neutron method 
may be helpful in providing a means of 
indicating the porosity ‘and character of 
fluid content of formations behind cas- 
ing. Due to a peculiar action of hydro- 
gen nuclei in influencing the movement 
of neutrons, the method may be suc- 
cessful in detecting the presence of hy- 
drocarbons in the formations logged. 


Subsurface radioactivity studies 
an interesting field for future re- 
search. The whole science of radiation 
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is so new that comparatively few engi- 
neers are familiar in any adequate de- 
gree with its fundamental principles. 
In the field of experimental physics it is 
today one of the most prolific avenues 
of research, and knowledge of radiation 
phenomena is rapidly unfolding. The 
petroleum engineer will do well to 
familiarize himself with what has late- 
ly been accomplished in this field, and 
to keep abreast of new developments in 
it. Only by so doing may this new and 
useful tool—the radioactivity log—at- 
tain its maximum usefulness in oil-field 
development. We must not only learn 
to understand the principles upon 
which the detecting instruments are 
based, but we must learn to interpret 
the records that they produce in terms 
of stratigraphy, lithology, and fluid 
content of strata. The origin of radio- 
active emissions and the processes of 
sedimentation by which they are con- 
centrated in certain types of rocks and 
excluded or dissipated from others, 
and the factors that influence their 
preservation through long periods of 
geologic time, are still a virgin field of 
research. It is a fair assumption that the 
years ahead will contribute much to 
our knowledge of these matters and to 
the utility of the radioactivity log. 


Geochemical Well Logging 


The chemist has contributed much 
to the science of petroleum technology. 
One of his most recent contributions is 
a new system of well logging known as 
“geochemical well logging.” In this 
procedure, formation samples systemat- 
ically gathered in the course of drilling 
are subjected to delicate methods of 
chemical analysis that quantitatively 
indicate the presence of minute quan- 
tities of hydrocarbons, hydrogen, and 
other components. The amounts of 
these constituents, plotted graphically 
against a depth scale, often develop 
characteristic patterns that are found 
to be indicative of the presence of oil 
and gas accumulations in underlying 
or near-by formations. Geochemical 
logs thus develop data which, when in- 
telligently interpreted, provide a means 
of predicting the probable success or 
failure of a drilling operation before it 
is completed. Providing a direct means 
of determining the presence or absence 
of hydrocarbons in formations ahead of 
the drill, they may be of great value in 
petroleum exploration and oil-field de- 
velopment. 

Theoretical basis for geochemical 
well logging. Although geochemical 
well logging depends primarily upon in- 
formation supplied by the chemist, in- 
telligent interpretation of the log data 
requires geologic skill and understand- 
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Why do the men in the armed forces of the 
United Nations fight with such fervor and fe- 
rocity? Why did these nations hold together 
and work together in spite of early defeats due 
to unpreparedness? 


The answer is that Liberty is a stronger bond 
than fear. Its authority springs from the free 
consent of the governed, while the authority 
of the Axis ideology is the will of gangmen 
who use their usurped power to enslave the 
masses. 


Free men have always been better fighters; 
they are better fighters in this war. They go 
into battle with an undefeatable determination 
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to save the one possession human beings de- 
sire above all others—liberty. The initiative and 
resourcefulness that liberty engenders in free 
men is manifested in the invention, quick 
adaptability to new requirements, and as- 
tounding production of free enterprise here in 
America. 


The progress of the American Oil Industry to 
the point of producing over sixty per cent of the 
oil of the world is attributable to the competi- 
tive spirit of this most individualistic of indus- 
tries. We of Mission are planning still greater 
improvements in Mission products for post-war 
use by this swift advancing oil industry. Now 
war comes first. 
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ing. The modern concept of an oil or gas 
accumulation concedes that the over- 
lying sediments are not capable of com- 
pletely sealing the fluids in the reservoir 
rock: that within geologic time subse- 
quent to accumulation of the de- 
posit, slow migration of hydrocarbons 
through the overlying sediments has 
resulted, in many cases, in formations 
all the way to the surface displaying 
minute quantities of hydrocarbons and 
their decomposition products. 

Even samples of soil gathered about 
the surface of the earth above the oil 
deposit, often contain minute amounts 
of hydrocarbon that can be detected by 
delicate methods of chemical analysis. 
When systematically sampled and 
quantitatively analyzed, such surface 
accumulations often disclose a “halo” 
of hydrocarbons in the surface soils 
surrounding the oil deposit, with lesser 
amounts in the area immediately abeve. 
Apparently diastrophic forces or little 
understood geochemical effects inci- 
dental to upward migration of fluids, 
results in formation of more indurated 
and less permeable formations immedi- 
ately above the oil deposit. Ideas con- 
cerning the subsurface paths of escap- 
ing hydrocarbons through the forma- 
tions overlying oil and gas deposits are 
largely a matter of opinion based on 
theoretical concepts, and some geol- 
ogists familiar with the vagaries of 
sedimentary stratigraphy, question 
whether there can be any general pat- 
tern that would apply to all or even a 
majority of structures. Yet, study of 
the results of geochemical logging do 
support the theory—in many cases at 
least—that distribution of the hydro- 
carbons in the formations above and 
about oil fields follow some recogriz- 
able pattern. 

Formation sampling and chemical 
analysis. Formation samples are gath- 
ered at intervals ranging from 10 to 
180 ft. of well depth, depending upon 
the amount of detail desired. Usually 
one sample is taken for each joint of 
drill pipe added to the drill column, or 
about every 30 ft. The sample sent to 
the laboratory for analysis may be’ a 
portion of a core, or a representative 
collection of drill cuttings gathered 
from the mud ditch or vibrating screen 
and washed free of drilling fluid. A 
minimum of about 100 grams of mate- 
rial is necessary for a complete analysis, 
which requires about five hours of lab- 
oratory work. However, several analyses 
may be conducted simultaneously. Sam- 
ples should be as fresh as possible and 
are preferably kept moist during ship- 
ment from the field to the laboratory. 
If a properly equipped laboratory is not 
within convenient shipping distance, a 
trailer laboratory containing the neces- 
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sary analytical equipment may be sta- 
tioned at the well. 

A complete chemical analysis of a 
formation sample for geochemical log- 
ging purposes, includes determination 
of the percentage by weight, of (1) 
hydrogen; (2) total hydrocarbons; and 
further classification of hydrocarbons 
under three headings: (2a) methane; 
(2b) gaseous hydrocarbons (methane 
through butane); and (2c) distillate 
hydrocarbons (pentane through dec- 
ane). The amounts of these compo- 
nents are determined by highly sensi- 
tive methods and apparatus capable of 
detecting one part in a billion by 
weight. Additional components deter- 
mined by analysis of the formation 
samples may be (3) carbonates (un- 
differentiated carbonates and bicarbon- 
ates); (4) sulphates; (5) halides (un- 
differentiated chlorides, bromides and 
iodides) ; and (6) acid-soluble sand. 

In the course of the analysis, some 
hydrogen is often evolved. Though its 
source has not been clearly determined, 
its presence is believed to be correlated 
in some indirect way with the presence 
of hydrocarbons in underlying  sedi- 
ments. The quantity of “gaseous hy- 
drocarbon” shows the summation of 
amounts of hydrogen ordinarily present 
in natural gas. The amount of methane 
included in this is separately reported 
because of the possibility that it may be 
indigenous to the sediments in which it 
is found, hence not significant as an in- 
dicator of oil or gas in underlying for- 
mations. The ‘“‘distillate hydrocarbons” 
are those normally included in natural 
gasoline. Other properties mentioned 
above, which may or may not be in- 
cluded in the analysis, are not consid- 
ered of diagnostic value in indicating 
the presence of hydrocarbons, but are 
of value in lithologic studies and class- 
ification and correlation of the rocks 
comprising the strata penetrated and of 
their contained fluids. 

Method of graphically displaying 
the log data. Results of the chemical 
analysis of the formation samples are 
plotted as separate profiles, side by side 
on a uniform vertical scale of depth, so 
that they can be directly compared. 
(See Fig. 2.) The logs are normally 
plotted to a scale of 1 in. to 500 ft., 
which permits of convenient overall 
inspection and comparison of the sev- 
eral profiles. An enlarged scale of 1 in. 
to 100 ft. is used for more detailed 
studies. The logs are posted from time 
to time while drilling is in progress and 
as the data become available. Properly 
interpreted, they may thus serve as a 
guide in planning for deeper drilling. 

Interpretation of geochemical 
logs. The hydrocarbon logs often dis- 
play characteristic depth patterns. The 


amount of total hydrocarbons may 
gradually increase with depth until, 
when the oil-producing formation is 
approached, a rapid increase is noted. 
(See Fig. 2.) The hydrogen log char- 
acteristically shows gradual increase 
with depth, until a maximum is reached 
some distance above the oil-bearing for- 
mation — perhaps many hundreds or 
even a thousand feet or more—and then 
abruptly diminishes. The magnitude of 
the maximum values of total hydro- 
carbons and hydrogen and the relative 
depths at which they characteristically 
appear, vary with the position of the 
well on structure, and are an expression 
of the paths of escape of hydrocarbon 
gases and vapors from the oil deposit. 

If the productive formation contains 
oil, a substantial percentage of the hy- 
drocarbon components will appear as 
“distillate hydrocarbons.” If it contains 
only gas, the hydrocarbon constituents 
will be primarily methane and “‘gaseous 
hydrocarbons.” If the log shows rapid 
increase in hydrocarbon content, the 
prospects for finding commercial pro- 
duction in formations immediately be- 
low are considered good, especially if a 
characteristic hydrogen profile has been 
logged at shallower depth. Thus, it may 
be possible to predict the proximity of a 
producing formation with some cer- 
tainty when the bottom of the well is 
some distance above—even several hun- 
dred feet in some cases. With such in- 
formation, plans may be made in ad- 
vance for setting casing, coring and 
formation testing. The geochemical log 
gives insurance against premature 
abandonment of wells and the operator 
may be encouraged to drill deeper than 
he had originally intended, with the 
prespect of finding production from a 
lower source. The owner of the well 
may be encouraged in making addition- 
al lease commitments, even before a test 
well is completed. 

If the log shows erratic hydrocarbon 
and hydrogen values or no consistent 
trend, it is considered an adverse indica- 
tion. Dry holes customarily display 
nothing but low values. Thus, the op- 
erator may be justified in abandoning 
operations at shallow depth and a con- 
siderable sum saved that otherwise 
would be wasted in useless drilling. If 
the ‘total hydrocarbon” profile shows 
high values, reaching a maximum 
shortly below a well-defined peak on 
the hydrogen profile, then diminishes 
abruptly as greater depth is attained, 
but commercial production is not 
found, it may be inferred that the well 
is somewhat “off structure” and that 
production may be found in the vicin- 
ity, farther up dip. Where a multi-zone 
situation exists, with several productive 
sands at different depths, the hydro- 
gen and hydrocarbon profiles may show 
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damage and abuse by following these simple steps 
when hauling, racking and using it. They will help 
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ps" MAKE SURE YOU 
HAVE A SCABBARD 
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A Scabbard is easily made from a 
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kelly. At left is suggested arrange- 
ment of a unique double-duty é 
scabbard. Kelly upset is threaded ond renin 
to hold the scabbard in place while \ pressure 
transporting and storing. Wing ' 
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drilling a rat-hole with scabbard 
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bard is used for casing the rat-hole. 
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cial adapter (see below) is placed 
at top of scabbard to support bush- 
ing and protect threads when kelly 
is lowered into rat-hole. When 
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a separate “echo” for each, and super- 
imposed values may lead to complex 
profiles difficult of interpretation. 
Geochemical logging worthy of 
more widespread use. The technique 
of geochemical well logging is a com- 
paratively recent development and its 
use is not as yet widespread. Although 
there may be differences of opinion 
concerning matters of interpretation 
and validity of theories upon which in- 
terpretations are based, it is nevertheless 
true that the anomalies recorded in the 
geochemical log have a certain degree 
of diagnostic value, not only in petro- 
leum exploration, but also in field ex- 
ploitation. Variations in the amount 
and kind of hydrocarbons, hydrogen 
and other significant components in 
formations overlying and surrounding 
petroleum deposits, as disclosed by geo- 
chemical logs, should be a matter of 
scientific interest and value to the geol- 
ogist in interpreting the lithologic and 
stratigraphic conditions, and should be 
particularly useful in interpreting the 
results of wildcat drilling, and in plan- 
ning development in newly discovered 
producing fields where the limits of 
production have not yet been deter- 
mined. The cost of geochemical well 
logging service is not excessive ($10 
per sample) and the information that 





it provides may be worth many times 
the cost. It would seem probable that 
operators may employ the method more 
widely in the future than in the past 
and present. 
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Fig. 2. A typical geochemical log of a producing well 
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Since the advent of ro- 
tary drilling, Link-Belt has 
been manufacturing drill- 
ing chains for the oil indus- 
try. As time brought newer, 
and better, operating 
methods Link-Belt was 
ready with newer, and bet- 
ter, chains to meet this 
great industry’s needs. In 
this way, Link-Belt has 
been making friends of the 


men who buy and use chains in the oil country... 
friends of the men who know chains best. 

Now, Link-Belt is busy building chain and 
many other kinds of equipment designed to 
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LINK-BELT COMPANY 





help win this war. Oil 
and the many other 
industries served by 
Link-Belt are getting the 
best possible deliveries 
permitted over and above 
actual war production. We 
know they generously 
understand for they, too, 
are busy helping to win 
this war. Moreover, these 
industries know that when 


this war is won Link-Belt will again be back 
with the same dependable service we have been 
giving to individual industries for more than 
two-thirds of a century. 


Leading Manufacturer of Mechanical Power Transmitting Equipment Since 1875 
Indianapolis, Houston, Los Angeles, Dallas, Philadelphia, Kansas City, Mo., New York, Toronto. Distributors in all fields. 8975 


Link-Belt Oil Country Products include: 


Rotary Drilling Chains, Silverlink Roller Chain Drives, Silverstreak Silent Chain Drives, Mud 


Screens, Enclosed Gear Drives, Flexible Couplings, Clutches, Sprockets, Friction Fighter Roller and Ball Bearing Units—mounted and unmounted, 


Shovels—Cranes—Draglines, etc. 


LINK-BELT CHAINS 


A TYPE FOR EVERY OIL 


INDUSTRY SERVICE 
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Storage of Liquefied Petroleum Gases 





N THE storage of liquefied petro- 
leum gases there are not many prob- 
lems considered difficult from the view- 
point of the manufacturer of these 
gases. Specifications for liquefied petro- 
leum gases require that they be free 
from moisture and of corrosive impuri- 
ties; thus the corrosion problem in stor- 
age is eliminated. So long as the prod- 
ucts stay within these specifications of 
no moisture and no corrosive impurities 
the tanks may remain clean. Tanks that 
have been in service almost 20 years 
are as clean as when installed. 

There have been many improvements 
in storage tanks, from the riveted to the 
all-welded construction, in the types 
of heads used, and the building of 
larger size tanks. 

The purchaser of a storage tank for 
liquefied petroleum gases can be guided 
by the specifications of the Bureau of 
Explosives, the recommended regula- 
tions by the National Board of Fire 
Underwriters, the A.S.M.E., the 
A.S.M.E.-A.P.I. code for unfired pres- 
sure vessels, or the Bureau of Marine 
Inspection and Navigation. These reg- 
ulations should be sufficient to provide 
specifications for containers for any use, 
storage, transportation, or supply. 
There are some differences between the 
A.S.M.E. and the A.S.M.E.-A.P.I. 
codes, but the A.S.M.E.-A.P.I. code was 
particularly designed for pressure ves- 
sels for the petroleum industry and its 
products, so that specifications for new 
tanks should recommend this code. The 
purchaser need not know all the code 
specifications for his tank, as numerous 
tank manufacturers are qualified to 
build his tank to A.S.M.E. or A.S.M.E.- 
A.P.I. specifications. The tank should 
have a name plate attached or stamped 
on the tank showing the A.S.M.E. sym- 
bol with the manufacturer’s name, 
maximum allowable working pressure 
and temperature, and manufacturer’s 
serial number. It should also be stamped 
with the water weight capacity either 
in pounds or gallons. If the tank is for 
a delivery or transport truck, or for 
service in which accurate measurements 
of the contents or delivery of contents 
are to be made, a certified measurement 
with strapping of the tank should be 
obtained from the manufacturer. Also, 
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a manufacturer’s date report for Un- 
fired Pressure Vessels together with a 
certificate of shop inspection signed by 
a state inspector or a boiler insurance 
company inspector should be obtained. 
Welders must have samples of their 
welding submitted to test to qualify 
them for performing the welding of 
code specification tanks. The manufac- 
turer can supply a report of the test of 
qualification of his welding operators. 


Size of Tanks 


Tanks for liquefied petroleum gases 
range in size from the small tank hold- 
ing about 2'% Ib. of propane that will 
keep a single burner hot plate in opera- 
tion about 14 hours to tanks of about 
42,000-gal. capacity. Larger tanks are 
possible, such as the tanks of the East 
Ohio Gas Company at Cleveland, Ohio, 
which have approximately 600,000-gal. 
capacity each. Liquefied natural gas is 
stored in these tanks at less than 10-lb. 
pressure, and at temperatures of about 
minus 250°F, These tanks have been in 
service about two years. It is reported 
that this storage is being increased and 
that special steel is required that will 
not become too brittle at these extreme 


Xp Regulations governing tank construction; proper gauging, 
and safe operating practices important considerations 
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temperatures. Also, special welding rod 
is used in their fabrication. Such storage 
for butane and propane and their mix- 
tures would not require such extreme 
subzero temperature, but would range 
from 30°F. to minus 50°F. A still 
greater storage is available and is being 
used for a part of the excess liquefied 
petroleum gases, that is, the putting of 
them back into the ground. This is in 
many cases a part of a repressuring pro- 
gram to increase the oil production of 
the surrounding wells, one well serving 
as input well to return butane or pro- 
pane to the formation. The increased 
oil production may show a gain of sev- 
eral degrees in gravity. The casinghead 
gas from the surrounding wells also in- 
creases in butane or propane content; 
there is then more of these products 
available during periods of increased 
demand. 


Regulations 


There are regulations for the max- 
imum size of containers for certain uses. 
These do not apply usually to the man- 
ufacturer’s storage tanks at his plant or 
refinery but some of the restricting 
regulations are: 

The maximum quantity of any lique- 
fied petroleum gas loaded into tanks on 
one car structure must not exceed 60,- 
000 lb. This would be about 12,600 
gal. of butane and about 15,000 gal. of 
propane. Most of the tank cars are of 
about 10,000-gal. capacity. 


In the recommended regulations of 
the National Board of Fire Under- 
writers, which are adopted as regula- 
tions in many states, no liquid storage 
container shall exceed 30,000 standard 
U. S. gal. capacity as applied to tanks 
not covered by Interstate Commerce 
Commission specifications. The same 
recommended regulations show that no 
liquefied petroleum gas motor fuel con- 
tainer shall exceed 300-gal. water ca- 
pacity. It might be assumed, however, 
that this specification as a motor fuel 
applies to use in mobile equipment. 


Some states have maximum load 
weights for trucks, which would limit 
the size of tank permissible for liquefied 
petroleum gas as the weight of the tank 
itself would comprise a large part of 
some of these load limits. 
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v To fight a mechanized war takes thousands of planes, 


tanks and other motorized equipment. All requiring 

~~ huge quantities of gasoline. Important as the bombs 
they carry, is the fuel that makes possible 

completion of the bombers deadly missions... 


to help supply this vital fuel, Hanlon-Buchanan 


is supplying Butanes and Stabilized Natural 
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No underground tanks and none of 

nore than 125-gal. capacity can be 
situated closer than 10 ft. to a building 
and recommended regulations provide 
the varying minimum distances for 
larger containers. 

Such regulations and specifications 
would indicate the value of checking 
on any state or local regulations with 
regard to the size of tanks to be in- 
stalled, especially if there is any vari- 
ation from the general local practice. 

Regulations that pertain to the tank 
should be closely checked. Fittings must 
be properly installed and of suitable 
material and working pressure, includ- 
ing excess flow valves, safety relief 
valves, no valves between the relief 
valves and the tank, and no cast-iron 
fittings. Specially designed valves for 
this service are recommended. Many of 
these valves have composition valve 
disks, as do the automatic filling and 
venting connections, and it is very 
worthwhile to have spare disks, which 
cost but little, on hand. For propane 
service 200- to 300-lb. working pres- 
sure fittings of steel or brass preferably 
should be used. 

It is generally recommended that at 
least 5 ft. of liquid head be provided 
to the suction of a pump. This is of 
great help when pumping the products. 
Regulations do not allow a tank to be 
off the ground more than 24 in. for 
some types of supports, but supports 
should be used that permit this liquid 
head to the pump. Liquefied petroleum 
gas storage tanks do not require the 
number of supports usually required of 
gasoline tanks as the tanks are of heav- 
ier steel and when filled to any extent 
have pressure on them that helps them 
to hold their shape. Generally two sup- 
ports are sufficient for a tank, one a 
few feet from each end. Before the tank 
is put on these saddle supports, how- 
ever, it should be given a corrosion- 
preventive coating, preferably of grease 
or asphalt base that can be expected to 
protect the tank for its lifetime. 

All electric wiring, lighting fixtures, 
motors, and switches around such stor- 
age should be vapor-proof such as are 
approved for such installations. Cau- 
tion signs on all sides should bear the 
name of the product and the informa- 
tion that the product in the tank is in- 
flammable. It should be fenced with 
suitable fence, mesh wire, or similar 
material, a safe distance from the tank. 
Any loading connections outside the 
fence should be boxed and locked and 
these plugged and checked to prevent 
vapor leaks. 


Loading Limits 


There does not seem to be as clear an 
understanding of the loading limits as 
there should be for liquefied petroleum 
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gases. The Bureau of Explosives has had 
inspectors on tank car and cylinder 
shipments in the past who have aided 
considerably in the proper handling of 
the products and have promoted the 
education of all shippers in the proper 
loading for safe shipment. For the 
greatly expanded truck transportation 
of these products that has developed in 
the last few years this regulation has 
been missing. Many gasoline plants and 
refiners who previously had not handled 
liquefied petroleum gases, found a mar- 
ket by tank truck for their otherwise 
waste stabilizer overhead residues and 
loaded tank trucks without knowledge 
of recommended regulations for safe 
handling. Excessive vapor pressures were 
incurred, tanks were loaded too full, 
and any kind of tank was loaded with no 
thought of protected fittings, excess 
flow valves, etc. Manufacturers who 
had been in the business for some length 
of time appeared to be the only ones 
who observed the regulations. Truck 
drivers had many experiences; such as 
the one who stopped in town at a res- 
taurant and on looking out saw liquid 
butane coming from the relief valves 
of his tank. Other instances were re- 
lated of relief valves popping as the 
truck drove down the highway. Fire 
marshals have been quite interested in 
knowing more about the safe handling 
of these products and have related bad 
practices such as delivery truck drivers 
venting the customers tank to the air 
in town when delivering and filling the 
tank, and of truck tanks that did not 
conform to safety regulations. Some 
fire marshals prohibited the passage of 
butane trucks through the city limits 
of their town. They were also interested 
in knowing how to fight a butane fire 
if they happened to have a truck load 
dumped into their streets. 


Safe Practices 


Actually these liquefied petroleum 
gases if loaded properly in approved 
tanks with properly protected and ap- 
proved fittings are as safe to handle, 
transport, and store as any other petro- 
leum product. Proof of this statement 
is the fact that a 2500-gal. transport 
that went over a 30-ft. drop, smashing 
the truck, did not lose any of the 
butane. Other tank trucks have been 
in accidents and wrecks and no butane 
lost. To the fact that these tanks con- 
formed to code specifications is due a 
share of the credit: 


Cases are known of a farmer coming 
to a plant and requesting that an ordi- 
nary oil drum be filled with butane; 
also of a dealer who requested that his 
transport tank be filled with an addi- 
tional 100 gal. per trip in order to save 
trips. In each of these cases, as in many 
others, the manufacturer has enforced 





the regulations by refusing to comply 
with the requests. 

In shipping these products by tank 
cars there is considerable calculation 
necessary to make out the billing for 
shipping. Tables have been worked out 
by Skelly Oil Company for outages that 
apply to all U. T. L. X. tank cars or 
any others of 85-in. or 87-in. diameter. 
These give the outage for each degree 
temperature for each gravity so that 
the laboratory can give the loader the 
gravity of the product as determined 
in storage and the loader can take the 
temperature when nearly loaded and 
from his table can immediately set his 
final outage and complete the loading 
of the car. 

In the office are tables giving the bill- 
ing weight and the net gallons at 60°F. 
for all the shell capacities of cars, one 
page for each gravity. Then the known 
shell capacity and the gravity of the 
product in the car are used to obtain 
the billing weight and net gallons at 
60°F. and another copy of the outage 
table gives the clerk all the information 
necessary in a much shorter time. Sim- 
ilar tables have been worked out for 
each truck loading from a plant. An 
idea that began with truck loading was 
that tanks should be loaded to 90 per- 
cent of capacity. Tank manufacturers 
built outage spaces on this basis and 
many liquefied petroleum gas manufac- 
turers loaded their products on this 
basis. As a great many, if not all, tank 
trucks are uninsulated, this system over- 
loaded them; they should be loaded on 
the basis that the tank would not be 
more than shell full if the temperature 
of the contents was 130°F. On this 
basis the propane would be loaded to 
about 84 percent at 60°F. and to not 
more than 88 percent at 60°F. for 
butane. 


Repair Leaks Immediately 


Many losses of product are reported 
as shortages that actually are the result 
of vapor leaks in a system. Leaks that 
with less volatile liquids would show 
up as a drip do not appear evident at all 
so that any noticeable leaks should be 
repaired at once. Any question of leak- 
age can be decided easily by testing 
with a good soapsuds solution. Pump 
packing or valve-stem packing is a com- 
mon place for leaks; also, hose cou- 
plings should be of the best design so 
they can be easily coupled without 
leaks, for there is greater hazard if these 
vapors ignite, then burn the hose, and 
thus open a greater stream to ignition. 


Gauging 


Gauging devices chosen for tanks 
should be considered on the basis of the 
degree of accuracy desired. Many tanks 
have been equipped with percentage 
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WE CAN DELIVER THIS COOLING TOWER QUICK! 


Okay—let’s go! 
Key to the critical manpower situation 
is simplification of field tower erection 
which requires only unskilled labor. 
Tower erection is always under supervi- 
sion of permanently employed Fluor 
Field Superintendents, who bring to your 
job many years of experience and all the 
necessary know-how. Thus prefabrica- 
tion solves another vital problem! 


-_— = 
y | _ —_f —— 
—e — —_ 


———— 


THIs is a Fluor Atmospheric Aerator 
Cooling Tower. It requires no critical, 
hard-to-get equipment such as fans, 
gears and motors. It requires the fewest 
man-hours to build and completely 
eliminates the man-hours consumed in 
the production of unneeded auxiliary 
equipment. It requires the absolute 
minimum of critical materials. These 
are reasons why Fluor can deliver this 
kind of Cooling Tower — quick! 


But another, equally important reason 
speeding delivery of Fluor Atmospheric 
Aerator Cooling Towers is 100% pre- 
fabrication in our plant—an exclusive 
Fluor feature. Important in peacetime, 
prefabrication is an even more desirable 
advantage in wartime. Because of it, 
Fluor has never once. failed to deliver 
either ahead of schedule or on time 
during the Defense or War Program! 


It means no delivery of raw lumber 
and no manufacturing operations on 
your premises with the attendant confu- 
sion and interference with your con- 
struction program or the normal conduct 
of your operations. Under Fluor prefab- 


FLUOR 


CORPORATION 


wen... 


rication, the only work done on your 
property is actual erection accomplished 
in minimum time by a small crew. 


Fluor Atmospheric Aerator Cooling 
Towers have established an enviable 
record for highest thermal efficiency in 
the service of some of America’s fore- 
most industrial organizations. They are 
the answer to the water cooling prob- 
lems of industry today. Write for de- 
scriptive literature. Be Sure With Fluor! 


FLUOR MANUFACTURES 

MECHANICAL DRAFT COOLING TOWERS 

Under certain conditions Fluor can deliver 
Forced or Induced-type Mechanical Draft 
Cooling Towers. There must be a willingness 
on the part of customers to wait while sub- 
manufacturers deliver fans, gears and motors 
to our plant. They can be delivered only on 
the highest priority. That's why —for the 
duration — we recommend the Atmospheric 
type. In the meantime, Fluor continues with 
research and development of Mechanical 
Draft types to give you the advantage of 
many improvements when the war is over. 


LTD. 


THE 
i’ 2500 SOUTH ATLANTIC BOULEVARD, LOS ANGELES, CALIFORNIA 
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gauges that read on a scale about 5 or 6 
in. long to gauge a tank 36 to 40 in. in 
diameter. The writer has seen gauges 
that could not gauge to closer than 25 
gal. from which 100 to 200 gal. deliv- 
eries were expected to be made. 


Conclusion 

This article has been written with a 
view to presenting the actual operation 
of tanks for liquefied petroleum gas, 
although it cannot be considered to be 
complete in that respect. Technical data 
are available and are fairly complete. 

The following references will pro- 


“Umbrella” Shields 


WIRE “umbrella” to shield vital 
A explosives plants and oil storage 
centers from lightning has been devel- 
oped by Dr. Gilbert D. McCann, West- 
inghouse Electric and Manufacturing 
Company engineer. It is already being 
used by some war industries and one 
huge ordnance plant. Using a minimum 
of strategic materials, the shield easily 
deflects lightning driving earthward at 
more than 11,000,000 miles a minute. 

The shield consists simply of a steel 
wire strung above the building to be 
protected and anchored on tall wooden 
poles at each end. The wire is then con- 
nected to steel rods buried in the ground. 

This method saves copper for other 
war uses. Previously explosives plants 








vide reasonably complete regulations 
and specifications. 

“The National Board of Fire Underwriters 
Pamphlet”’ No. 58 of Standards of the National 
Board of Fire Underwriters for the Design, In- 
stallation, and Construction of Containers and 
Pertinent Equipment for the Storage and Han 
dling of Liquefied Petroleum Gases. 

“Interstate Commerce Commission Regula- 
tion for Transportation of Explosives and Other 
Dangerous Articles by Freight including Speci- 
fications for Shipping Containers.” Revised Ff- 


~ 


fective January 7, 1941. From Superintendent 


of Documents, Washington, D. C. 

Handbook, “Butane-Propane Gases,” Third 
Edition. Part 4, Chapter 1—Delivery by Truck, 
Rail, Water and Pipe Line; Chapter 2——Storage 





Tank and Pressure Vessel Design; Part 7—Reg- 
ulations. 

A.S.M.E.—Code for Unfired Pressure Vessels. 

A.S.M.E.-A.P.I.—Code for Unfired Pressure 
Vessels. 

Gas—November and December, 1940; June, 
1941; Natural Gas Liquefaction, July, 1942. 

“Interstate Commerce Commission Regula- 
tions Applying to Transportation of Inflamma- 
ble Liquids and Inflammable Compressed Gases.”’ 
Effective January 7, 1941. B. E. Pamphlet No. 
21, published by the Bureau of Explosives, 30 
Veey Street, New York, New York. 

“Motor Carrier Safety Regulations—Revised 
Part 7—Transportation of Explosives and Other 
Dangerous Articles,” by Interstate Commerce 
Commission. From Superintendent of Docu- 
ments, Washington, D. C. 
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Plants From Lightning 


or oil depots were guarded by lightning 
rods, which required about 250 Ib. of 
copper attached to the building and 
buried in the surrounding ground. An 
umbrella for the same building can be 
erected with only 60 Ib. of steel and 
two wooden poles. With the new design 
danger of lightning leaping to metal sec- 
tions of the building and causing sparks 
has been eliminated. 

Studies of lightning strokes on power 
lines show that each square mile of sky 
hurls about 10 thunderbolts at the 
ground each year. Modern ordnance 
plants have several hundred buildings 
spread over a large area so each plant 


will be a target for lightning several 
times a year. Just one of those strokes 
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could cause a disastrous explosion or 
fire if proper protective. devices were 
lacking. 

Another lightning protection plan 
suggested by Dr. McCann surrounds the 
building with six poles 10 ft. higher 
than the roof. Steel wires extending 
from the top of each pole attract light- 
ning from the area above the structure 
so that an invisible lightning-proof 
“blanket” is suspended over the roof. 
Thunderbolts are drawn to the steel 
tips of the poles and thence to the 
ground. 

Westinghouse engineers know the 
character of lightning from data col- 
lected in the field by fulchronographs 
mounted atop fire towers, power lines, 
and radio transmission masts. Lightning 
striking these structures is led to the 
fulchronograph, which has a constantly 
revolving wheel. On the rim of the 
wheel are metal blades, which are mag- 
netized by the lightning. The number 
of blades magnetized and the amount of 
magnetism in each gives engineers a pic- 
ture of the thunderbolt. 

Lightning strokes sometimes have a 
peak current of 200,000 amp., enough 
to supply a city of 50,000 people with 
electricity momentarily. The electrical 
pressure in the stroke may be 20,000,- 
000 volts, great enough to blow out 
200,000,000 household fuses. 

Power line protection methods devel- 
oped at Westinghouse 12 years ago by 
the late Dr. Charles L. G. Fortescue, 
noted lightning expert, guided Dr. Mc- 
Cann in his search for a more efficient 
way of shielding war plants. Dr. For- 
tescue improved the method of string- 
ing a grounded wire above the lines to 
lead direct lightning strokes harmlessly 
into the earth. 
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Man-made lightning streaks toward a 
model explosives plant but is warded 
off by the wire umbrella devised by 

Dr. Gilbert D. McCann 
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Chemical Influences in Drilling Mud 
Evaluated by Viscosity Measurements” 


x> Fundamental principles of colloid viscosity used 
to evaluate forces existing between clay crystals 


A PETROLEUM 
ZI ENGINEER 


Drilling Mud: A Colloid System 


NE OF the most important ob- 
servations ever made on drill- 


ing muds is that changes in their 
properties are interdependent. An ex- 
ample of this occurs when common 
salt is added to a mud. It becomes more 
viscous, and may form a gel, and at 
the same time its ability to form a 
tough and impervious filter cake is im- 
paired. Such examples lead to the con- 
clusion that certain forces which affect 
both viscosity and filtration processes 
must be present in the suspension. The 
chemicals present influence and large- 
ly control these forces. Their evaluation 
would be a step toward the simultane- 
ous control of various physical proper- 
ties of drilling muds. This article will 
present some fundamental principles of 
colloid viscosity that can be used to 
evaluate the forces existing between 
the minute clay crystals in a drilling 
mud. 

In order to understand the origin of 
the forces acting between clay par- 
ticles, it is necessary to consider the 
structure of the clay minerals. There 
are two main clay minerals, kaolinite 
(common clay) and montmorillonite 
(bentonite, widely used in rotary drill- 
ing muds). Both develop in plate-like 
forms, and the edges are breaks in the 
crystalline structure. Thus, unsatisfied 
atomic bonds exist at the edges of the 
clay crystals; and these bonds are sat- 
isfied by ions present in the water. If 
no salt, or acid, or base is present to 
supply the needed ions, then the bonds 
are satisfied by hydrogen ions supplied 
by the water itself. In the latter case, 
the clay is known as hydrogen clay. If 
common salt is present in the suspen- 
sion to supply sodium ions, then the 
clay is known as sodium clay. If potas- 
sium hydroxide is present to supply 
potassium ions, then the clay would be 
called potassium clay, and so on. 


*This article is a summary of a thesis, “Viscosity and 
Gelling of Clay Suspensions,’? submitted by the author 
to the Graduate School, The Pennsylvania State College, 
from the Department of Petroleum and Natural Gas 
Engineering, as partial fulfillment of the requirements 
for a Master of Science degree. Printed with permission 


of the Graduate School. 
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A balance, or equilibrium, exists be- 
tween the ions associated with clay 
particles and the free ions in the water. 
There is a tendency for the ions satis- 
fying the bonds at the edges of the 
clay crystals to dissociate from the 
clay. They leave the clay, yet linger 
nearby so that an overall positive-neg- 
ative balance is maintained. Any of the 
same kind of ions existing free in solu- 
tion in the water repel their kind and 
drive the ions back to close union with 
the clay. Accordingly, it can be seen 
that at some intermediate concentra- 
tion of ions (or electrolyte) the num- 
ber of dissociated ions around a clay 
particle will be greatest. These ions dis- 
sociated from a clay particle have a 
positive charge, and they leave the clay 
with a net negative charge. Thus a 
static electrical field is built up around 
each clay particle, and its characteristics 


depend upon the nature and amount of 
electrolyte added to suspension. 

The static electrical field surround- 
ing each clay particle is responsible for 
the forces of attraction and repulsion 
that exist between the particles 
These forces were first suspected be- 
cause of gelling and other static phe- 
nomena. Because of the nature of the 
charge distribution about the clay par- 
ticles, it is possible, under certain con- 
ditions, for two particles to repel each 
other at certain distances of separation 
and attract each other at other dis- 
tances of separation. Theoretical calcu- 
lations on the possible natures of force- 
distance curves have been made by H. 
C. Hamaker.’ Some of his curves, which 
show the possible changes brought 
about by the gradual addition of an 
electrolyte to the clay suspension, are 
shown in Fig. 1. Each curve on the 
diagram is characteristic of a particu- 
lar batch of mud. In order to get onto 
another curve, it would be necessary to 
add some chemical to the mud. 


Principles of Colloid Viscosity 


True liquids, such as oil and water, 
have a definite viscosity at any speci- 
fied conditions of temperature and 
pressure. This is not ordinarily true of 
colloids. The previous history of the 
suspension includes two factors: (1) 
aging and (2) flow history. By aging 
is meant the length of time the dry 
clay has been in water. Clay crystals 
imbibe water and swell. The exchange- 
able cations associated with the dry 
clay must come to equilibrium with 
the water phase of the suspension. Both 
of these reactions take time, and it is 
probable that the time required de- 
pends upon the particular clay being 
used. Flow history is a factor in vis- 
cosity because of the gelling nature of 
clay suspensions. The particles adhere 
to one another. Under the shearing 
forces present in a flowing stream, the 
clay particles are torn away from each 
other. Again, this takes time. As soon 
as flow is stopped, the particles begin 


'Rec. ‘Trav. Chim Pays-Bas, H. C 
(1936); 56 (1937) p. 5. 
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(After H. C. Hamaker) 
Fig. 1. Net attraction-repulsion 
curves where the resultant force is 
attractive at greater distances and 
repulsive at shorter distances. 
Gradual changes in the system 
are shown 











to reunite according to the gel rate of 
the suspension. However, it is possible 
by prolonged flow, or shearing, to 
bring a sample of mud to a dynamic 
equilibrium. The effects of aging can 
be largely eliminated by using clay 
that has been in water and occasion- 
ally stirred for about a month. 

The rate of flow is almost always a 
factor in the measured viscosity of a 
clay suspension. This is more properly 
termed the velocity gradient; and it is 
the relative velocity of two flowing 
layers expressed as feet per second per 
foot separation between the layers. 
Thus, its units reduce to 1/seconds 
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or sec.—'. It is merely the time rate of 
flow. 


The function of the velocity gradi- 
ent itself should be considered before 
attempting to explain variations in vis- 
cosity due to changing the rate of flow. 
It is axiomatic that, with other condi- 
tions being equal, the viscosity of a 
suspension will depend upon the con- 
centration of solids in the suspension; 
and this fact is recognized by all for- 
mulae derived for the viscosities of sus- 
pensions. If a clay suspension in flow is 
not uniform in the distribution of clay 
particles, less resistance to flow will 
occur in the less concentrated portions 
of the suspension. The faster rate of 
flow set up in these portions of the sus- 
pension will tear away the clay par- 
ticles from the more concentrated por- 
tions of the suspension; and, under 
very fast rates of flow, this action will 
give a uniform distribution of the clay 
particles throughout the suspension. Of 
course, it is a matter of common ex- 
perience that a uniform distribution 
can be effected by stirring. Therefore, 
the primary function, or tendency, 
which will be assigned to the velocity 
gradient acting on a colloid system is 
that tendency to produce a uniform 
distribution of the solid particles. 

In Fig. 2 are shown the three 
possible net attraction-repulsion rela- 
tionships between colloid particles and 
the corresponding types of viscosity 
curves. It should be noted that the sep- 
aration distances between particles re- 
fers to the distance between particles 
in a uniformly dispersed system. There- 
fore, the horizontal distance from the 
vertical axis at the left is controlled 
entirely by the concentration of solids 
in the suspension; i.e., it is controlled 
by the pounds of dry clay per cu. ft. 
of drilling mud, and the heavier the 
mud, the closer the clay particles will 
be to one another. The type of curve 
by which the system may be represent- 
ed will depend on the chemicals added 
to the mud. 

Case 1. The clay particles repel each 
other when they are uniformly dis- 
persed. Under flowing conditions the 
particles cannot remain at uniform dis- 
tances of separation. The particles in 
one shear layer overtake, draw closer, 
pass, and then draw away from the 
particles in another shear layer. As two 
particles draw closer together, they re- 
pel each other; and both are forced to 
move sideways, perpendicular to direc- 
tion of flow. This added movement 
consumes extra energy. If the rate of 
flow is fast, the particles pass each 
other so quickly that very little side- 
ways movement can take place. The 
kinetic energy of flow is sufficiently 
great to be efficiently exchanged with 


THE PETROLEUM ENGINEER, January, 1943 


PROTRACTOR SCALE ———~—_ 


TORSION WIRE —— 


REVOLY TION ___ 
COUNTER 


@eLT TO VARIABLE . 
* a 
SPEED MOTOR™ 


cuPs 


REMOVABLE — 
SPACING WASHER 


Fig. 3. Photograph of assembled 
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the potential energy of relative posi- 
tions; and a fairly straight-line move- 
ment of the particles, which consumes 
the least energy, is the result. Now it 
can be seen that a very small (differen- 
tial) force could cause flow in such a 
system, but an efficient type of flow 
could be reached only by using larger 
forces and higher flow velocities. Ac- 
cordingly, the viscosity of such a clay 
suspension will decrease with increas- 
ing rates of flow. 

Case 2. The clay particles neither 
attract nor repel each other when they 
are uniformly dispersed. The viscosity 
of such a system is essentially inde- 
pendent of the rate of flow. The clay 











Fig. 4. Assembled viscometer cups 
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particles always move parallel to the 
direction of flow, for there are no 
forces present to cause them to behave 
otherwise. 

Case 3. The clay particles attract 
each other when they are uniformly 
dispersed. The only means of keeping 
such a system uniformly dispersed is to 
keep it flowing. Then, when the clay 
particles alternately draw closer to- 
gether and then separate, at some dis- 
tances of separation occurring within 
the flowing system the particles are 
drawn closer to each other by their 
mutual attraction; and they are thus 
forced to move perpendicular to the 
direction of flow. However, if the rate 
of flow is decreased, the velocity gra- 
dient is weakened; and the clay par- 
ticles are permitted to remain nearer to 
a mean position of separation where 
there are no strong attractive nor re- 
pulsive forces. Viscosity is reduced by 
two mechanisms. The amount of side- 
ways movement of the clay particles is 
reduced; and a portion of the water is 
cleared of colloid particles and becomes 
free to act as a true liquid flow layer 
within the system. Thus, in such a sys- 
tem, the internal resistance to flow is 
lower at slow rates of flow. Viscosity 
increases with the rate of flow. 


Experimental Work 


The viscometer used was of the ro- 
tating cup type. This type was pre- 
ferred because a sample could be placed 
in the viscometer and the cups could 
be left rotating until the viscosity be- 
came constant. As this often took 
over an hour of shearing at a speed of 
400 r.p.m., it is thought that other 
types of instruments may not give re- 
producible results. The speed of rota- 
tion, which was controlled by a rheo- 
stat, was measured by means of a rev- 
olution counter and a stop watch. The 
torque produced was measured by a 
torsion wire that supported the outer 
cup. A photograph of the instrument 
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Fig. 5. Calibration data for viscometer 
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Fig. 7. Viscosity data on hydrogen clay 
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is shown in Fig. 3, and a drawing of 
the viscometer cups is given in Fig. 4. 
Calibration of the viscometer was done 
by using mixtures of motor oil and 
naphtha, and the viscosities of these 
mixtures were measured in a capillary 
tube type viscometer. The formula of 
the instrument is: 
__ 110 Degrees Scale Reading 

— R.p.m. 
where n = the viscosity in centipoises. 
The calibration data for the viscometer 
are given on Fig. 5. The slopes of the 
lines are directly proportional to the 
viscosity of the oil used in the cups. 

Preparation of the clay was carried 
out by taking 10 lb. of bentonite and 
leaching it with one-tenth normal hy- 
drochloric acid for three weeks and 
with distilled water for three weeks. 
The suspension was stirred each time 
new liquid was added, allowed to set- 
tle, and the following day the clear 
liquid on top was taken off. At the end 
of the leaching the clay would not set- 
tle out from the suspension. For this 
reason no determinations of particle 
size by the hydrometer method were 


PPP PPP PLP PP _ 





possible. The clay suspension was con- 
centrated by evaporation; and, as 
the clay was in water for three months 
before any data were taken, no effects 
whatever of aging were observed. Sam- 
ples for viscosity determinations were 
taken from the prepared batch of clay, 
thoroughly mixed, and the water was 
dried out at 110°C. from a small sam- 
ple in order to determine the weight 
percent of clay in the suspension. Po- 
tassium hydroxide was then added 
from a burette to give the desired num- 
ber of m.e. KOH per 100 grams dry 
clay. The sample was then diluted 
with distilled water from a burette to 
reach the desired weight percent of 
clay in the suspension. 


Discussion of Results 


The effect of stirring time on vis- 
cosity of a clay suspension is shown 
graphically by Fig. 6. The viscosity de- 
creases with time and approaches a 
limiting value. This is a measure of the 
work absorbed by the colloid system 
in order to reach a state offering less 
resistance to flow. Work equals force 
times distance. On the basis of 1 cc. of 


, dv 
material, the force equals n de’ and 
Zz 
’ dy 
distance equals T de’ where n, T, and 
Zz 


dv — ' : 
—are the viscosity, time and velocity 


dz 

gradient, respectively. Therefore, work 

per cubic centimeter of material equals 
dv 


n *) T. The work absorbed by the 


system equals T(<): dn. The 


dv 
value of — was held nearly constant 


dz 
at 330 sec.—'. (375 r.p.m.). The value 


of | Tan is the shaded area on Fig. 
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Fig. 6. Effect of stirring time on viscosity of a clay suspension 
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U. S. Patent No. 2,294,877 


CHEMICAL TREATMENT OF DRILLING FLUIDS 


This is to announce that Baroid Sales Division has obtained from Visco Products Company (sole 
Licensee under the above patent) the exclusive right to negotiate licenses under the above patent. 

The patent covers the treatment of well drilling fluids with the following classes and combina- 
tions of chemicals: 


1. Water-soluble polyphosphoric acid compounds. (For example, 
sodium hexametaphosphate, sodium pyrophosphate, sodium acid 
pyrophosphate, sodium tetraphosphate, certain organic polyphos- 
phates, etc.) 


2. Water-soluble polyphosphoric acid compounds in connection with 
lyophile colloids. (Examples of lyophile colloids are: chestnut ex- 
tract, quebracho extract, lignins, etc.) 


3. Water-soluble polyphosphoric acid compounds in connection with 
buffers. (Examples of buffers are: soda ash, orthophosphates, etc.) 


4. Water-soluble polyphosphoric acid compounds in connection with 
lyophile colloids and buffers. 


Licenses’ under the said patent are available to Oil Companies and others engaged in drilling 
wells, on a royalty basis per pound of chemical employed by them in the treatment and use of 
well drilling fluids in accordance with the said patent, whereby Licensees may purchase the said 
chemicals from any seller thereof. Under the terms of the proposed License Agreements, which 
are issued by Visco Products Company, the Licensee has the option of terminating the agreement 
at any time upon 60 days written notice. 

To those who are not thoroughly familiar with the subject of the chemical treatment of well 
drilling fluids, we should like to point out that Visco Products Company pioneered the development 
of chemical treatment of drilling fluids, their product ‘‘Stabilite’’ having first been marketed f or 
this purpose in 1930. Baroid Sales Division, as exclusive distributor of the various improved 
““Stabilites"’ marketed since that time, takes considerable pride in the fact that it has played an 
important part in the development of present-day chemical treating methods. 

We also wish to announce that, notwithstanding the issue of the patent, there will be a 
substantial reduction in the price of ‘‘Stabilite,"’ effective February 1, 1943. 

For complete details of the License, Oil Companies and others engaged in the drilling of wells 
are kindly requested to communicate with Baroid Sales Division, National Lead Company at 830 
Ducommun Street, Los Angeles, California, specifying the particular chemicals they desire to use 


under the patent. 
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STERLING BUILDING ' NATIONAL LEAD COMPANY © 
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6, or 112 poises X seconds. Therefore, 


Fr (fs) oo =(8)> fra = 


(330 sec.—')* (112 poises X seconds) 

1.22 107 ergs per cm*. This is 
equivalent to 0.292 calories per cm’*, 
or an increase in entropy, at 23°C. of 
0.0211 cal. per °C. abs. per gram of 
clay in suspension. This is the increase 
in the energy of relative positions of 
the clay particles brought about by 
stirring. 

The viscosity data obtained on the 
hydrogen clay is presented on Figs. 7, 
8, and 9. It will be noted that when the 
viscosity is plotted versus (r.p.m.)—?/2 
on Fig. 9 the curves become straight 
lines. This made possible the develop- 
ment of a formula applicable only to 
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Fig. 10. Results of titration of clay 
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the hydrogen clay in the speed ranges 
studied, which is: 
| 


Vv 
n= 143.43 w+310 w() -8/2 
dz 


n = measured viscosity, centipoises 
w — weight percent clay in suspension 


dv 1 


= the velocity gradient, sec.” 
z 


= 0.890 X r.p.m., for the viscom- 
eter used. 


The chemical added to the leached 
clay in order to vary the charges on 
the clay particles was potassium hy- 
droxide. The effects of the potassium 
hydroxide (KOH) on the pH and the 
specific electrical conductance of the 
suspension were measured. The results 
are plotted on Fig. 10. 


The viscosity data for 3, 4, and 5 
percent by weight bentonite suspen- 
sions are given on Figs. 11, 12, and 13. 
Measured viscosity is plotted versus the 
flow velocity gradient. The numbers 
on the curves indicate the number of 
milliequivalents of potassium hydroxide 
added to the clay suspension per 100 
grams of dry clay. It can be noted that 
in some cases the viscosity increases 
with the rate of flow, and in other 
cases the viscosity decreases with the 
rate of flow. 

On Fig. 14 the viscosity is plotted 
versus the milliequivalents of potas- 
sium hydroxide added per 100 grams 
of dry clay. The numbers on the 
curves indicate the particular velocity 
gradient that the line represents. The 
data points were taken from the vis- 
cosity versus velocity gradient curves. 
Where a 100 curve lies above a 300 
curve, as for both the 4 and 5 percent 
clay suspensions at 40 m.e. KOH per 
100 grams dry clay, the viscosity of 
the suspension decreases with increas- 
ing rates of flow. Where a 300 curve 
lies above a 100 curve, as for all the 3, 
4, and 5 percent clay curves at 20, 80, 
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and 100 m.e. KOH per 100 grams 
clay, the viscosity increases with in- 
creasing rates of flow. 

The graph, Fig. 14, indicates that in 
the case of the particular bentonite 
used in this investigation, the maxi- 
mum particle charge occurred when 40 
m.e. KOH were added per 100 grams 
clay. This can be inferred also from the 
PH curve, for it has an inflection point 
at the 40 m.e. KOH line. This charge 
is relatively short ranged in its actions. 
Note that in the wider spacing be- 
tween clay crystals occurring in the 3 
percent clay suspensions the clay par- 
ticles attract each other. 


In contrasting the viscosity data at 
the 0 m.e. KOH line, where hydrogen 
ions from the water supply the charge, 
to the data at the 40 m.e. KOH line, 
where the charge is largely from potas- 
sium ions, two things are apparent. 
First, the charge is weaker; and this 
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Fig. 11. Viscosity data for 3 percent 
by weight bentonite suspension 
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Fig. 12. Viscosity data for 4 percent 
by weight bentonite suspension 
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may be attributed to the very low 
value of the water dissociation con- 
stant. Second, the charge is further 
acting, even though weaker; for the 
clay particles repel each other in the 3 
percent suspension at 0 m.e. KOH but 
not at 40 m.e. KOH. This may be at- 
tributed to the greater mobility of the 
hydrogen ions as compared to the po- 
tassium ion. 


At the 60, 80, and 100 m.e. KOH 
per 100 grams clay points, the dissoci- 
ation of the potassium ions from the 
clay crystals is largely repressed by the 
higher concentrations of potassium 
ions occurring in the water phase of 
the suspension. This is also indicated by 
the pH curve. It is generally a region of 
low particle charges, wherein the par- 
ticles generally attract each other in 
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Fig .13. Viscosity data for 5 percent 
by weight bentonite suspension 
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the 3, 4, and 5 percent clay suspen- 
sions. Low viscosities are the rule. 

As we have keen speaking of the 
distances separating clay crystals in 
uniformly dispersed systems of 3, 4, 
and 5 percent suspensions, it will be of 
interest to tabulate the numerical val- 
ues of these distances. The data of 
Ford, Loomis, and Fidiam* were used, 
and they had determined that they 
worked with a bentonite having an av- 
erage equivalent diameter of 180 °A. 
These experimenters also calculated 
that the maximum ratio of breadth to 
thickness for disks of this equivalent 
size would be 58 to 1. Using these data, 
and assuming cubical packing, the 
measured specific gravity of the ben- 
tonite of 2.71, and that the volume of 
a disk would equal the volume of a 
sphere, the distance between clay par- 
ticles was computed for both spheres 
and disks. The distances are given in 
Angstrom units (°A); and one °A 
= 1 X 10 —® centimeters, or about 
four one-billionths of an in. 


Distance between particles 


(spheres) (disks) 

Weight, Angstrom Angstrom 
percent clay units units 
3 468 720 
4 407 583 
5 366 465 


The sudden increase in viscosity of 
the 5 percent clay suspension at the 
120 m.e. KOH per 100 grams clay 
point brings in a new phase of colloid 
viscosity. This increase in viscosity is 
not caused by particle charges; rather, 
it is caused by the ions in the liquid be- 
tween the particles. According to the 
theory of Debye and Huckel’*, electro- 
static forces between ions in a solution 
tend to give the ions a definite arrange- 
ment, as in a salt crystal. (Thermal vi- 
brations tend to destroy this arrange- 
ment.) The force that causes the 
potassium ion to dissociate from the 
clay must also be considered. If, then, a 
force exists that tends to cause a 
potassium ion to dissociate from a clay 
particle, and this is resisted by the con- 
centration of potassium ions surround- 
ing the particle and is transmitted out 
into the liquid phase by a sufficiently 
high concentration of potassium ions, 
then this force will be transmitted 
from one clay particle to another. 
Therefore, clay particles repel each 
other in a sufficiently high concentra- 
tion of electrolyte without any net 
charges existing on the particles. 

With regard to the 3 percent clay 
suspension, it must be presumed that 
the wider spacing occurring between 
clay particles would require a some- 
what higher electrolyte concentration 


2««Colloidal Chemistry of Clay Drilling Fluids,” Ford, 
Loomis and Fidiam, A.1.M.E. Petroleum Technology, 
May, 1940, p. 11. 

“Physik Z 24, Debye and Huckel, 305 (1923) 26, 93 
(1935). 
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Fig. 14. Viscosity plotted against the 
milliequivalents of potassium hydrox- 
ide added per 100 grams of dry clay 
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for an effective transmittal of repul- 
sive force from one clay particle to an- 
other than is the case in the 5 percent 
clay suspension. Eyring* has described 
the molecules of a liquid as arranged in 
a space pattern, with some of the points 
in the space lattice not filled by a 
molecule but existing as holes. Under a 
velocity gradient, these holes are filled 
by one molecule and reappear in an- 
other place and in effect dart around 
throughout the system and impart a 
degree of mobility. If the potassium 
ions in the clay suspension can be pic- 
tured as acting in the same fashion, we 
can say that, at an electrolyte concen- 
tration of 120 m.e. KOH per 100 
grams clay, enough holes exist in the 
potassium ion space lattice between 
clay particles in a 3 percent suspension 
so that no repulsive forces are trans- 





4«Viscosity and Diffusion as Examples of Absolute 
Reaction Rates”, Henry Eyring, Journal of Chemical 
Physics, Volume 4, p. 283 (April, 1936). 





Fig. 15. Gel rate curves for some of 
the mud samples to which KOH had 
been added 
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‘F X” Power 
Slush Pump 


l, Rugged Strength—one-piece semi-steel 
cast frame, with integral crosshead and main 
jackshaft supports insures perfect alignment 
and the extra strength needed to meet the tough assignments. 


2. Divided Fluid End—streamlined with long radius—large 
area fluid passages into the valve pots, assuring less fluid fric- 
tion, quicker filling and making higher lifts possible. 


3. Positive Flood Lubrication—assures adequate lubrication 
of all working parts. Oil-stop and Mud-stop heads keep mud 
and water from power end. 


4, Abrasion Resistant—"’S/ush Proof” hardened rods, liners 
and pistons—"Slush Proof” Duo-seat valves—fluid cylinders 
cast of wear-resistant GarDurloy, the stronger, tougher cast 
ion makes Gardner-Denver Slush Pumps long-lived with the 
minimum of maintenance. 





All Gardner-Denver “FX” Power Slush Pumps may be furnished with 
reduced sizes of liners and pistons for higher pressures. 
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Foreign Sales Subsidiary 
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mitted between the particles during 
flow. 

The case of the clay, particularly the 
5 percent suspension, at 120 m.e. KOH 
per 100 grams clay, illustrate what is 
commonly termed burnt-up mud. The 
further addition of chemicals for the 
purpose of reducing viscosity is useless. 
There is already too much present. 

The gel characteristics of the sam- 
ples of mud used were noted. None of 
the hydrogen clay samples gelled. The 
gel rate curves for some of the sam- 
ples to which KOH had been added are 
given on Fig. 15. Gel strength was 
measured right in the viscometer by 
turning the pointer needle at the top 
of the torsion wire until the outer vis- 
cometer cup would just start to rotate. 
Thus, measurements of gel strength 
could be taken about five seconds after 
rotation of the inner viscometer cup 
had ceased. No initial measurable gel 
strength was found to exist (at the 
time when the rotation of the cup was 
first stopped) in any sample, although 
the gel rate in some was extremely 
rapid. In Fig. 16 the field in which 
gelling occurs is given as the shaded 
area. It can be seen that this is depend- 
ent upon both the amount of clay and 
the amount of electrolyte in the sus- 
pension. Superimposed upon this graph 
are the 10, 15, and 20 centipoise vis- 
cosity contours. The relationship be- 
tween viscosity and gelling in the po- 
tassium clays can be seen; but this rela- 
tionship breaks down in the region of 
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the hydrogen clay. This would, how- 
ever, indicate that the same forces con- 
trol both gelling and viscosity. Certain 
maximum attraction-repulsion forces 
are required for gelling; and these are 
determined to some extent by the 
energy of the thermal vibrations of the 
water molecules. These maximums are 
not required in order that the nature 
of the viscosity be determined. The 
mechanisms of gelling are static; the 
mechanisms of viscosity are dynamic. 


Conclusions 


1. The shape of the viscosity versus 





r.p.m. curve is an indication of (a) 
whether the colloidal clay particles at- 
tract or repel each other when uniform- 
ly dispersed within the suspension, and 
(b) the strength of the attraction or 
repulsion forces. 


2. The amount of dilution required 
to make the viscosity of a chemically 
treated clay independent of the rate of 
flow is a measure of the effective range 
of the particle charge, or the mobility 
of the chemical ions within the suspen- 
sion. 


3. The ability of a colloidal clay sus- 
pension to gel is dependent upon both 
the amount of chemical added to the 
suspension and the concentration of 
colloid within the suspension. 


4. Viscosity characteristics are not 
an indication of the ability of a clay 
suspension to form a gel; but higher 
viscosities may be expected in suspen- 
sions that gel because of the greater 
charges associated with the solid par- 
ticles. 
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Knife’ Made From Old Hacksaw Blade — 


HIS sketch shows how to make 

good use of old hacksaw blades. 
Providing one end with a wooden 
handle, as indicated, supplies a knife 
for a wide variety of cutting jobs that 
are otherwise handled with difficulty. 
For instance the knife may be used for 
cutting piston rod packings, for cut- 
ting through metal that is not easily 
accessible with an ordinary hacksaw, 
€tc. 

The hole in the end of the hacksaw 
blade can be utilized for fastening the 
handic with a rivet as indicated. A new 
hole may be made by heating the blade 
red ho: and punching, for the second 
rivet. Or, make the handle large enough 
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to entirely envelop the blade and in- 
sert two rivets, one above and one be- 
low the blade. The writer prefers the 


To be sure, a new blade may be used 
as well as an old one where greater 
sharpness is wanted, but for most of the 
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Sketch showing how the tool was assembled 
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smalter handle, however, as indicated 
in the sketch. 


ordinary cutting jobs an old blade is 
satisfactory. 
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@ You will want to remember the name ELECTRO- 
WELD. It is stenciled on every length of the world’s 
most modern steel tubing. 


The Electroweld Steel Corporation recently com- 
pleted America’s most up-to-date, continuous, electric 
resistance welded tube mill for the production of 
pressure tubing and mechanical tubing. The refine- 


ments incorporated in this mill provide an improved 
product with a silver-bright surface. Precision control 
over the entire production operation lends uniformity 
of structure in the weld area, and thus ELECTROWELD 





Electroweld 


STEEL 
CORPORATION 


Steel Tubing has a homogeneous structure throughout. 
This new mill not only forms tubing more accurately to 
size than commercial tolerance requirements, but it 
also permits greater uniformity of wall thickness, 
weight, and ductility. Furthermore, no other steel tubing 
is cut off so smoothly. 


Electroweld Tubing goes to war in an amazing 
quantity. Another mill, now being built, will increase 
Electroweld production. When victory be ours, we trust 
that our type of products will fit into your peacetime 
operations. 








Electroucld STEEL CORPORATION: OIL CITY-PENNA. 
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Significance of Ignition 
Temperature Test of Fuels 





HE ignition of an explosive gase- 
; bs mixture may be brought about 
by means of an electric spark, a flame, 
or contact with a hot element. Or, as in 
the case of a Diesel engine, ignition 
may occur spontaneously if the tem- 
perature of the mixture is raised sufh- 
ciently by adiabatic compression. The 
ability of fuels to ignite under these 
conditions varies considerably with the 
conditions and with the chemical na- 
ture of the mixture. The “ignition tem- 
perature” may be used to predict the 
probable behavior of a fuel under com- 
mercial operating uses such as in a 
Diesel engine, an Otto engine, or to 
predict the relative fire hazard dangers 
of various substances. To illustrate a 
practical application of the spontaneous 
ignition temperature test, it was found 
that additions of certain dopes such as 


ethyl nitrate to a Diesel fuel lowered 


the ignition temperature of the fuel. 
Engine operation on the same fuel blend 
confirmed the prediction that the Diesel 
knock was reduced by the addition of 
such chemicals. (See Fig. 2.) 

The coal mining and flour milling 
industries have an explosion hazard 
problem in the handling of dusts. The 
ignition of vapor-air mixtures in tanks 
during welding, or by frictional sparks 
has led to disastrous fires and explo- 
sions in the petroleum industry. A bet- 
ter understanding of the factors con- 
trolling ignition is desirable. 


Ignition Temperature 


The common conception of combus- 
tien is a rapid oxidation of a material 
with the appearance of a flame or an 
explosion. Chemical change may take 
place, nowever, at a much lower tem- 
perature than is required to develop a 
flame. In a broad sense the rusting of 
iron, or the combination of the iron 
metal with oxygen from the air, is an 
example of slow combustion. In such a 
case the rate of combustion is very slow. 
The oxidation of inflammable sub- 
stances by air or oxygen proceeds at 
comparatively low temperatures, but 
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A. W. TRUSTY 


graduated from Mississippi College in 1925 
with a bachelor's degree—Joined staff of Lion 
Oil Refining Company as chemist and that same 
year (1925) transferred his affiliation to the 
Lovisiana Oil Refining Company—In 1928 he 
became chief chemist of that company, which 
position he retained when later it became the 
Arkansas Fuel Oil Company—Resides in Shreve- 
port, Louisiana. 





owing to the dissipation to the sur- 
roundings of any heat generated, the 
rate of reaction does not materially in- 
crease as the oxidation continues. If, 
however, the heat evolved does not dis- 
sipate rapidly enough, or if an outside 
source of heat is supplied, the tempera- 
ture of the substance will rise to the 
point at which a flame appears. 
Ignition temperature then may be 
defined as that temperature to which a 
combustible mixture must be raised so 
that the heat lost from the system by 
conduction through the walls of the en- 
closure is more than counterbalanced 
by the rate at which it is evolved by the 
interaction; the reaction thus becomes 
self-accelerating, the temperature rising 
until ignition occurs and a flame ap- 
pears. The ignition temperature does not 
necessarily correspond with an instan- 
taneous appearance of flame; in every 
case there is a pre-flame period or lag 
during which combustion is self-pro- 


P 231. 


x+ May be employed to predict probable behavior 
of a fuel under commercial operating uses 


pellant. The duration of such lags may 
vary between a small fraction of a sec- 
ond and 2 hours or more depending on 
the conditions. 

Fig. 1 shows the effect of tempera- 
ture on the lag. At atmospheric pres- 
sure with an ethane-air mixture at 
1112°F. ignition will occur in 10 sec- 
onds time. At a temperature of 1202° 
F, ignition will occur in 0.6 seconds. 

Various methods for determining the 
ignition temperature have been pro- 
posed. It is obvious that the ignition 
temperature cannot be regarded as a 
physical constant but depends on the 
conditions of the test. Also it is not cor- 
rect to speak of the ignition tempera- 
tures of a combustible material but 
rather of that of a particular mixture of 
the material in air. The American So- 


ciety for Testing Materials has standard- ' 


ized a procedure for the determination 
of the spontaneous ignition tempera- 
ture. A. S. T. M. Method D 286-30 is 
essentially as follows: 


Apparatus: Solder bath, 5 in. in di- 
ameter and 5 in. in height, filled with 
alloy to within about 1!% in. of the 
top before the flask is immersed. Glass 
flask, 160 ml. capacity, flat bottom, 
41% in. in height, 2% in. diameter at 
bottom and 1% in. diameter at top. 
Shield, gas burner, pipette and thermo- 
couple or thermometer. 


Procedure: The alloy in the solder 
bath shall be melted and the flask par- 
tially submerged in the molten alloy so 
that the bottom of the flask is approxi- 
mately 34 in. from the bottom of the 
iron pot. With the draft shield in posi- 
tion, the temperature of the bath shall 
be brought to and held at a tempera- 
ture near the probable ignition temper- 
ature of the sample under test. 


Various amounts of the sample shall 
be admitted to the flask from the pip- 
ette until an amount of sample is deter- 
mined that will produce ignition. In 
successive tests at least 2 minutes shall 
be allowed to elapse after each addition 
of a sample, and the gases and vapors 
completely displaced in the interval be- 
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How Tube-Turn welding fittings speed-up 


: ow TUBE-TURN 


piping installation for war production! 




















EASIER, FASTER, SAFER WELDING ALIGNING TIME GREATLY REDUCED WHOLE SECTIONS CAN BE PRE-ASSEMBLED 


Tube-Turn fittings require only easy circumfer- Tube-Turn fittings simplify lining-up operations As Tube-Turn fittings and welded joints stand 
ential butt welds—which insure faster, better, safer —because their uniform wall thickness and true Strain and save weight, piping sections can be 
yelding by both veteran and novice operators. circularity permit quick alignment with pipe. welded on the ground to save time, then erected. 

















NO THREADS TO CUT NO TORCH CUTTING OR FABRICATION FASTER AND EASIER TO INSULATE 
Welding removes the inefficiencies of threaded Since all Tube-Turn fittings are installed with Tube-Turn fittings are insulated as readily as the 
joints, plus the labor and time applied to thread- easy-to-make butt welds, they eliminate time- pipe, for the welds form one continuous tube. Elim- 
in. Tube-Turn fittings come ready to install. consuming, complicated cutting and fabricating. inating many flanged joints shortens covering time. 











. . And you get stronger, leakproof 
systems that virtually eliminate 
piping maintenance or failures 
that can slow down or paralyze 


vital war industry! 
TUBE TURNS 


INCOR PORATED 
Branch Offices: New York, Chi- 
cago, Philadelphia, Pittsburgh, 
Cleveland, Dayton, Washington, 
D. C., Tulsa, Houston, Los 


FEWER FLANGED JOINTS SPEED ERECTION FEWER HANGERS OR SUPPORTS NEEDED ee nae 

















Welding fittings supplant the need for many of As welded piping weighs less and stands vibra- \ 
whi —— Joints necessary in screwed piping, tion better than flanged systems, the fewer hang- 
th materially reduces over-all erection time. ers needed save installation time on these items. \ 
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TABLE | 
Effect of oxygen on the ignition 
temperature 
In air °F. In oxygen °F. 
Hydrocarbons 
n-pentane 1074 558 
n-hexane 968 547 
n-octane 856 
Iso-octane 1042 
Benzene 1213 1182 
Toluene 1171 1080 
Miscellaneous 
Methyl alcohol 1065 910 
Ethyl alcohol 1035 624 
Cyclohexanol 612 
Acetaldehyde 743 376 
Chloroform above 1832 
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tween tests by the aid of a slow stream 
of clean air. If ignition takes place when 
one of the charges is added, the temper- 
ature shall be lowered about 9°F. and 
the process repeated, beginning with a 
number of drops that ignited in the first 
instance. A larger and smaller number 
of drops should also be tried in order to 
be sure that the volume of test sample 
giving the lowest temperature of igni- 
tion shall be included in the tests. 

The operation shall proceed, in gen- 
eral, in this manner, raising as ignition 
does not or does take place, holding each 
temperature approximately constant 
during all trials at that temperature, 
until an indicated temperature is found 
at which ignition takes place, but at 
9°F. below which ignition fails to take 
place. The minimum indicated ignition 
temperature may then be determined 
by repeated trials between the indicat- 
ed temperature and a temperature 9°F. 
less. 

Considerable variation may be found 
in the experimental values found in the 
literature. This variation is caused by 
the variety of apparatus and methods 
of conducting the test. Some of the 
variables are as follows: 

1. Material of the igniting vessel. 

2. Concentration of oxygen in the 
inflammable mixture. 

3. Volume of the ignition chamber. 

4. Time lag before ignition. 

5. Pressure. 

Some investigators found differences 
in ignition temperatures with differ- 
ences in the material of the igniting 
vessel. Others found no differences. No 
definite conclusion can be drawn be- 
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PRESSURE -MM. 
Fig. 1. Effect of pressure on ignition lag 








cause of the variation in other condi- 
tions during the test. 

Ignition temperatures in air are gen- 
erally much higher than in oxygen. A 
substance that will ignite feebly in air 
will often give a violent explosion in 





In all crucible methods of determin- 
ing the ignition temperature the vol- 
ume of the ignition chamber is such 
that the explosive mixture contains far 
less oxygen than that theoretically re- 
quired for complete combustion. Vari- 
ations in volumes of the ignition ves- 
sel, then, cause the same variation in re- 
sults as are caused by a change in air- 
fuel ratio. 


Time Lag 


One of the most important variables 
is time lag, since during this time in- 
terval thermal decomposition, synthesis 
of new compounds, and oxidation of 
the original fuel and the resultant prod- 
ucts may occur. It is not uncommon to 
























































































































































oxygen. (See Table 1.) find two substances of which “‘a” has a 
Fig. 2. Addition of ethyl nitrate to Diesel fuel lowers ignition 
temperature of the fuel 
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TRETOLITE COMPANY 


Manufacturing Chemists 
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Oil is Ammunition e Treat it Right! 


DEHYDRATING DESALTING 


in support of 


Sontie! 


THE scientific procedure of Tret-O- 
lite laboratory technicians is one of the 
main reasons why Tret-O-lite Service 
is a valuable help to the oil industry. 
Laboratory developments often are di- 
rectly responsible for changes in field 
operations. Your Tret-O-lite representa- 
tive knows that his efforts to do the 
best dehydrating job possible for you 


are strongly supported ... by science. 
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Fig. 3. Chart showing ignition temperature and lag of three different oils 
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lower ignition temperature than “b” at 
one time lag, and a higher ignition tem- 
perature than “b” at another time lag. 
Fig. 1 shows the effect of time lag on 
the ignition temperature. 
Pressure 

In general an increase in pressure 
lowers the ignition temperature. The 
effect of pressure is not a progressive 
function, however, and with most sub- 
stances a sudden drop in ignition tem- 
perature is obtained when a definite 
critical value in pressure has been 
reached. Fig. 1 shows the general ef- 
fect of pressure on the ignition tem- 
perature of an ethane-air mixture. 


Effect of Chemical Nature 

There is no relation between the flash 
point or burning point of a fuel and its 
ability to ignite spontaneously inside 
an engine cylinder. The following con- 
clusions may be drawn concerning the 
effect of chemical composition: 


California Plant to 


N ORDER that synthetic rubber 
production may begin on the Pa- 
cific Coast at the earliest possible date, 
a sizeable construction program now is 


_ under way at one of the Southern Cal- 


ifornia Gas Company’s manufactured 
gas plants. 

Under this program the gas company 
has awarded contract for an extraction 
plant to be constructed by C. F. Braun 
Company for the purpose of taking 
high-pressure gas from the outlet of the 
company’s compressor plant and ex- 
tracting the crude butadiene. Additions 
to existing boiler plant and gas generat- 
ing facilities are being constructed by 
the gas company under an agreement 
with the Defense Plant Corporation. 
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1. Simple molecules have higher 
spontaneous ignition temperatures than 
similar compounds containing more 
complex molecules. 

2. The open-chain paraffin hydro- 
carbons have low ignition tempera- 
tures, the temperature decreasing with 
rise in molecular weight of the hydro- 
carbons. 

3. The branched chain paraffins, 
especially those of short open-chain 
length, have much higher ignition tem- 
peratures than the corresponding nor- 
mal paraffins. 

4. The olefines have variable igni- 
tion temperatures, but are often higher 
than those of the corresponding paraf- 
fins. 

5. Naphthenes, in general, have 
higher ignition temperatures than those 
of n-paraffins and olefines containing 
the same number of carbon atoms. 

6. The aromatic hydrocarbons have 
much higher ignition temperatures than 





Produce Butadiene 


As a very considerable amount of 
existing gas plant equipment required 
in the butadiene process is available at 
the Southern California Gas Company’s 
works, a considerable saving in expendi- 
tures for large amounts of critical ma- 
terials has been effected. 

An operating agreement has been 
made by the Rubber Reserve Company 
and the gas company, whereby Rubber 
Reserve will supply gasoline feed stock, 
which will be used for producing gas 
containing butadiene. Rubber Reserve 
will pay its standard fee per ton of buta- 
diene produced, which fee also covers 
the management expense of plant opera - 
tions, as well as any charges that may 
be assigned for the use of the gas com- 





other hydrocarbons, with the exception 
of branched-chain paraffin hydrocar- 
bons such as 2,2,4-trimethylpentane. 

7. Alcohols possess higher ignition 
temperatures than the corresponding 
hydrocarbons. 

8. Aldehydes have much lower igni- 
tion temperatures than the correspond- 
ing hydrocarbons. 

9. The introduction of bromine or 
chlorine atoms or nitro groups into the 
molecules of hydrocarbons leads, in 
general, to a reduction in ignition tem- 
perature; but on the other hand, the in- 
troduction of amino groups causes a 
marked increase in ignition tempera- 


ture. (See Table 2.) 





TABLE 2 


Effect of additions to fuels on ignition 
temperature. Ethyl nitrate decreases 
ignition temperature 
Ignition 
temperature 
F. (with 1 sec. 
time lag) 


Diesel fuel 572 
Same plus 0.5% ethyl 

nitrate 509 
Same plus 1.0% ethyl 

nitrate 491 
Same plus 2.0% ethyl 

nitrate 473 


Tetra-ethyl lead increases the ig- 
nition temperature of a gasoline: 











Ignition 
——? 
Gasoline 635 
Gasoline plus 0.5% 
tetra-ethy] lead 824 
Gasoline plus 1.0% 
tetra-ethyl lead 869 
Gasoline plus 2.9% 
iron carbonyl 941 
Gasoline plus 1.0% 
selenium diethyl 887 
References 


1. The Science of Petroleum. Page 2959. 
2. Weerman, Journal of the Institute of Petro- 
leum Technology, 13, 300 (1927). 
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pany’s equipment, valued at approxi- 
mately $6,750,000. 

Estimated production of butadiene 
by the gas company is 30,000 tons per 
year. Crude butadiene will be trans- 
ported by pipe line from the gas plant 
to Shell Chemical Company near Tor- 
rance for purification, and then deliv- 
ered to a co-polymer plant, where it 
will be polymerized with styrene to pro- 
duce synthetic rubber. 

Initial steps looking toward the de- 
velopment of this project were taken 
in April of this year when technical 
engineers representing Rubber Reserve 
Company made a nation-wide survey of 
existing plants potentially suitable for 
the production of butadiene. 
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OIC Distributors can show you how to save critical 
metals, and at the same time reduce maintenance costs 
n your lines. 


For example they have the sturdy, stamina-packed, 
Sheavy duty all-iron OIC Duo-Bolt Gate Valve a 
superior alternate for bronze in many applications. 

There is only one. Duo-Bolt Gate Valve on the market. 


There is an OUC Distributor near you. Call him. 
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Crude Vistanex after washing 








Vistanex—An Isobutene Polymer 





ISTANEX, a rubber-like product 

lacking the virtue of being vul- 
canizeable, was developed first in Ger- 
many where it was known as Opannoll. 
In the United States it was developed 
by the Standard Oil Company of New 
Jersey. Vistanex is a polymer of isobu- 
tene, a petroleum hydrocarbon, and is 
substantially lacking in unsaturation, 
which accounts for many of its prop- 
erties. Polymerization of isobutene is 
conducted at low temperatures with 
catalysts such as boron fluoride or 
aluminum chloride being employed. 
This reaction is extremely rapid and is 
often completed in a fraction of a sec- 
ond. The temperature at which the re- 
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action occurs controls the molecular 
weight of the product. 

This rubber-like product has a wide 
variety of uses. It is currently being 
successfully employed in the manufac- 
ture of gaskets, packings and caulking 
compounds, which remain permanently 
flexible and do not oxidize. In these 
cases it is mixed with a variety of fil- 
lers. When Vistanex is mixed with other 
compounds, such as asphalts and resins, 
it imparts low temperature flexibility, 
added resistance to moisture and adhe- 
sion to metals. Adhesives, too, may be 
manufactured by dissolving Vistanex in 
aliphatic hydrocarbons, adding resins or 
low molecular weight Vistanex to im- 


> Viscosity index of lubricating oils improved by addition 
of small percentage of Vistanex of low molecular weight 


part thickness. As a plasticizer this rela- 
tively new product is useful for com- 
pounding with waxes and many resins, 
especially those of a predominantly hy- 
drocarbon character. During the pres- 
ent war emergency, all supplies of Vis- 
tanex are under allocation and control 
for use in war industries. 

Vistanex has many desirable physical 
properties, outstanding of which may 
well be its excellent electrical proper- 
ties, which make it a most desirable 
agent for improving the properties of a 
great number of products made from 
natural rubber. It undergoes cold flow 
and therefore, when used by itself, 
shows very little or no structural 
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strength. This, however, is overcome by 
compounding with fillers and vulcan- 
izeable rubbers. When more than 50 
percent of Vistanex is mixed with na- 
tural rubber, the chemical characteris- 
tics of the Vistanex are predominant 
over those of rubber. 

The tensile strength of this product 
ranges up to about 1500 lb. per sq. in., 
maximum, and its density is about 0.91. 
The tensile strength of Vistanex poly- 
mers increases rapidly above a molecu- 
lar weight of 60,000. Another of its 
features is its high resistance to strong 
chemicals and ozone. 

Vistanex is soluble in hydrocarbon 
solvents but is insoluble in alcohols, 
esters, ketones and the like. It is supe- 
rior to natural rubber in respect to im- 
permeability to gases and absorption of 
moisture. By a continued mechanical 
working or heating, Vistanex can be 
broken down to products of lower mo- 
lecular weight. It undergoes chlorina- 
tion, yielding a dry, colorless, resinous 
product. Vistanex does not bounce at 
ordinary temperatures, but balls of it 
heated to 100°C. have rebound close to 
that of rubber. 


Vistanex is employed to improve 
rubber compounds, petroleum products, 
hot melt coatings, adhesives and impart 
desirable properties to a vast variety of 
commodities, such as caulking com- 
pounds, resins, gaskets, packings and 
asphalts, and electrical insulations. 

Low molecular weight grades of Vis- 
tanex used in small percentages improve 
the viscosity index of lubricating oils; 
that is, the temperature viscosity rela- 
tions of Mid-Continent or Coastal oils 
can be made to approach and surpass 
those of Pennsylvania oils. With the use 
of such compositions, it is possible to 
devise lubricating oils that do not 
thicken considerably at low tempera- 
tures. These Vistanex grades are also 
useful for compounding with paraffin 
wax to produce hot melt adhesives and 
paper coatings that are flexible at low 
temperatures and more impervious to 
moisture than are ordinary wax coat- 
ings. This latter is largely due to the 
fact that the presence of Vistanex in- 
hibits the formation of wax crystals. 
Plastic paraffin waxes useful for a vari- 
ety of articles are also made by such 
compounding. 








































Medium and high molecular weight 
grades are mixed with rubber to im- 
prove its quality, the softer types used 
alone being desirable for self-sealing 
linings of aircraft gasoline tanks. 


Ozone does not cause cracking of 
Vistanex and it has been found that 
compounds containing equal parts of 
Vistanex and rubber are attacked at a 
very slow rate. Such compositions are 
desirable for insulation of wires and 
cables operated under high voltages. A 
similar mixture is also resistant to con- 
centrated sulphuric acid and is therefore 
useful as acid linings. More highly re- 
sistant linings may be produced by 
milling the Vistanex with proper fillers. 
Mixed with rubber, Vistanex imparts 
added resistance to deterioration from 
heat and oxidation and is applicable in 
the manufacture of steam hose, belt 
coverings and other places where high 
temperatures are met. Such compounds 
may be used to manufacture inner 
tubes, gas masks, and balloon cloths, 
which are less permeable to gases than 
natural rubber alone. 

Material for this article supplied by 
Standard Oil Company of New Jersey. 
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Well-Organized Shop for Welding Oil-Field Equipment 


AST and efficient welding calls for 
a well-organized shop set-up and 
a carefully planned operation. 

An excellent example of such a plant 
is Black, Sivalls and Bryson, Inc., Okla- 
homa City, Oklahoma, manufacturers 
of welded tanks, separators, walkways, 
and welded vessels for the oil fields and 
refineries. 

The concern, which serves the Mid- 
Continent area, has a fully equipped 
Class 1 shop that utilizes 71 welding 
machines supplied by The Lincoln Elec- 
tric Company, Cleveland, Ohio. Forty- 
six of these are in the Oklahoma City 
shop. 

Work on huge pressure tanks such as 
the one shown in Fig. 1 requires that 
the welders be comfortably positioned 
at all times. Here eight men work simul- 
taneously and at a high rate of speed 
on outlets for the vessel. To make it 
possible to rotate a vessel such as this, 
engineers have them placed in arc- 
welded roller mountings, several of 
which may be seen near the bottom of 
the picture. 

To comply with rigid regulations in 
the welding of pressure vessels and to 
assure production of equipment of the 
highest possible quality, the company 








ore 


Fig. 1. Welders at work on a huge 
pressure container for the 
refinery industry 
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uses carefully controlled procedure, and 
high quality equipment and workman- 
ship. In addition, there is radiograph 
equipment for the inspection of welds 
and a large stress-relieving oven. This 
large structure is 78 ft., 6 in. long, 13 
ft. wide, and 14 ft. high. Carefully con- 
trolled burners permit the heat to be 
regulated in order that the large vessels 
that the concern fabricates may be 
heated to the proper temperatures to 


relieve any stresses set up by the weld- 
ing operations. Proper stress-relieving 
procedures are essential to the produc- 
tion of high-quality vessels. 

The company’s well-planned assem- 
bly bay is a room 520 ft. long, 80 ft. 
wide, and 30 ft. high. Proper arrange- 
ment of the work and equipment is 
essential in a shop of this type, where 
high quality welded equipment must 
be turned out at high speed. 
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TAYLOR FORGE PRODUCTS 


all vital to modern warfare 


WeldELLS are just one of the many Taylor 
Forge Products that are vital to war and to 
every branch of war industry. For example: 
Huge Rolled Steel Rings that are an impor- 
tant part of American tanks now in action. 


NEW YORK OFFICE: 


No other fittings for pipe 
welding combine these fea- 
tures. In addition to tang- 
ents these features are: 

@ Seamless — greater 
strength and uniformity. 

@ Precision quarter-marked 
ends—simplify layout and 
help insure accuracy. 

@ Selective reinforcement 
—provides uniform 
strength. 

@ Permanent and complete 
identification marking__ 
saves time and eliminates 
errors in shop and field. 

@ Wall thickness never less 
than specification minimum 
—assures full strength and 
long life. 

@ Machine tool beveled 
ends—provide best welding 
surface and accurate bevel 
and land. 

@ The most complete line of 
Welding Fittings and Forged 
Steel Flanges in the World 
—insures complete service 
and undivided responsibility. 


THOSE TANGENTS MEAN MORE 
THAN YOU MIGHT THINK 


For a pipe welding job to be right, two 
things must be right—the fittings and the 
welding. In developing WeldELLS we have 
kept both of these points in mind. That’s 
why you find in WeldELLS not only every- 
thing that can contribute to the soundness 
of the fitting itself, but also everything 
that will help the welder do a job worthy 
of the fitting. 


Take the feature illustrated above— 
the tangents. These straight segments on 
each end of every WeldELL keep the weld 
out of the zone of greatest stress—conform 
to best engineering practice. But, equally 
important, they also make it easier for the 
welder to line up the job and weld it 
properly. 


Check down the list of WeldELL fea- 
tures and you will find that WeldELLS 
give you the means of doing every job 
as well as it can be done—as easily as it 
can be done—and therefore as economically 
as it can be done! 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works: Chicago, P. O. Box 485 


50 CHURCH STREET ® PHILADELPHIA OFFICE: BROAD STREET STATION BUILDING 
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Chemical Utilization of Natural Gas, 


Natural Gasoline Hydrocarbons by 
Oxidation xp Although the petroleum industry controls the cheapest 


by Hooper Linford 


source of hydrocarbon raw material, seemingly it has 
been slow to capitalize upon the fact. 


Research Chemist, Union Oil Company of California 


ATURAL gas and natural gaso- 

line are composed primarily of 
mixtures of the simpler or lower mo- 
lecular weight paraffin hydrocarbons. 
Although the paraffins were originally 
thought to be inert chemically, they are 
actually chemically active and are 
readily converted into various widely 
different chemical derivatives. More- 
over, the huge supplies and low values 
of both of these commodities make 
them particularly suitable as basic raw 
materials for the manufacture of or- 
ganic chemicals. Although there are 
several general processes being used to 
synthesize organic chemicals from hy- 
drocarbons, the object of this article is 
to point out some of the potentialities 
of processes involving oxidation. 


Natural Gas 


Natural gas consists primarily of 
methane, but usually contains ethane, 
propane, and higher molecular weight 
parafin hydrocarbons in decreasing 
proportions together with small per- 
centages of nitrogen, carbon dioxide, 
and occasionally helium. The greater 
part of the natural gas produced in the 
United States is treated for the removal 
of natural gasoline and the dry gas used 
as a fuel for both domestic and com- 
mercial purposes, although until re- 
cently enormous quantities of natural 
gas have been burned or vented to the 
atmosphere. 

According to figures presented by 
the Bureau of Mines* the estimated pro- 
duction of natural gas in the United 
States in 1939 was 3,333,500,000,000 
cu. ft. Of this amount 2,476,756,000,- 
000 cu. ft., or about 74 percent, was 
marketed; 856,744,000,000 cu. ft., or 
26 percent, presumably being used in 
the oil fields for pressuring wells, etc., 
or wasted. Roughly, 15 percent of the 
marketed gas was used in the produc- 
tion of carbon black and 85 percent 


1Presented before The California Natural Gasoline 
Association’s Annual Meeting, November 6, 1942, Los 
Angeles, California. 

“PF. S. Lott and G. R. Hopkins, Minerals Yearbook, 
Review of 1940, U. S. Bureau of Mines, page 1029. 
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graduated from Utah Agricultural College in 
1926; received an M.S. degree from the State 
College of Washington in 1928, and a Ph.D. 
degree from the University of Cincinnati in 
1931—Organic chemistry was his major field 
of study during all graduate work as well as 
one year spent at the University of California 
as a research associate in chemistry—Has been 
employed as research chemist by the Union Oil 
Company of California for the last 10 years and 
during the greater part of that time has been 
engaged in studying the oxidation of petroleum 
fractions—Is a member of Alpha Chi Sigma, 
professional chemical fraternity, and Sigma Xi, 
national scientific honorary society. 





used as fuel. The average value for 
natural gas in the United States in 1939 
was 4.9 cents per M. cu. ft. 

Some interesting calculations have 
been made to show the weight of nat- 
ural gas produced in the United States. 
By making broad assumptions regarding 
its average composition it is estimated 
that in 1939 there was produced about 
100,000,000 tons of natural gas. As- 
suming that all of the gas was treated 
for the recovery of natural gasoline 
there should have been produced about 
9,000,000 tons of natural gasoline, in- 
cluding butane and propane, leaving 
approximately 91,000,000 tons of the 
dry gas. This is obviously a rich raw- 
material source and justifies investiga- 
tion of its possible chemical utilization. 


Natural Gasoline 


Stabilized natural gasoline is usually 
considered to consist of a mixture of 
the saturated paraffin hydrocarbons 
from the butanes to the octanes (C, to 
C,) although it is usually found to con- 
tain small proportions of some of the 
higher molecular paraffins. The compo- 
sition of natural gasoline varies with the 
source and it is often found to contain 
varying small proportions of aromatic 
hydrocarbons such as benzene, toluene 
and xylene, as well as naphthene hydro- 
carbons such as cyclopentane and 
cyclohexane and their simpler deriva- 
tives. Natural gasoline is used for blend- 
ing in the preparation of motor fuels 
where it has particular value because of 
its low boiling point range and its rather 
high knock rating and lead suscepti- 
bility. 

The total production of natural gaso- 
line in the United States in 1941 
amounted to 2,696,568,000 gal.* Al- 
though no information is available re- 
garding the average value of this com- 
modity in 1941, it is believed it is not 
far different from the average value for 
1940, which was estimated to be ap- 
proximately 3 cents per gal.* This gas- 
oline had an average vapor pressure 
(Reid) of about 20 lb. and was, there- 
fore, a stabilized product from which 
propane and some of the butanes had 
been removed. Assuming an average 
weight per gallon of 5.6 lb. for the nat- 
ural gasoline the quantity produced in 
1941 was about 7,550,000 tons. 

Although data are not available for 
the 1941 production of propane and 
butane, which are obtained by topping 
the wild natural gasoline, it has been 
estimated, on the basis of the 1939 pro- 
duction data, that there should have 
been produced approximately 102,- 
000,000 gal. (249,000 tons) of pro- 


Monthly Natural Gasoline Report No. NGR 944a- 
84, December, 1941, U. S. Bureau of Mines. 

“Natural Gasoline and Liquefied Petroleum Gases,” 
G. R. Hopkins and A. T. Coumbe, (preprint) from 
Minerals Yearbook 1940, U. 8. Bureau of Mines, page 
1065. 
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Flupaco Hardened and Honed Pumps 627 


64 to 70-C 








Untreated Steel Pumps 


150 to 170 6 to 14-C 
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“GROOVE SEALS” are unmatched 


for maximum low-cost production 


T° PRODUCE a pump that will outper- 
form others in the same price class is, in 
itself, an important accomplishment. But to 
produce a pump that actually outperforms 
pumps selling at a much higher price is a real 
achievement. 


Yet that’s exactly what we have done in 
the new Flupaco “Hardened and Honed 
Groove Seals.” What's more, “Groove Seals” 
are not just one-condition, one-depth pumps. 
They handle any job in the field where an 
insert (rod) type pump can be used—regard- 
less of type of crude, volume depth, corrosion, 
abrasion, etc.—and have the largest cross-sec- 
tional displacement in insert pumps. 


THE VOLUME PRODUCER handles a wide 
range of problems such as large volumes and 
deep pumping, sand conditions and corrosion, 
light and heavy oils. 


THE PRODUCER “Groove Seal” is a rod 
pump for medium volumes and depths. Avail- 
able in types, sizes and metals to meet almost 
every pumping condition. 


“PETROL A” PUMPS* provide lowest- 
cost production from stripper wells 


, paler the cost of drilling new wells and 
making the most out of existing wells is 
made possible by the new, quality “Petrol A” 
Pumps, which can be...(1) installed at low 
first cost... (2) operated on minimum power... 
(3) depended upon for uniform production and 
long, trouble-free life. 


“Petrol A” Pumps can be anchored to old 
liner barrels without pulling tubing. They can 
be made to run in 1/2” insert tubing and are 
available in Top and Bottom Lock Types. 


For all the advantages that you want in 
a stripper well pump—low first cost, low last 
cost, low per-barrel cost, uniform production 
and long life—investigate the “Petrol A” for 
its many benefits. 


*1%4’" BORE ONLY 


Fluid Packed Pump Company manufactures a complete line of oil well pumps 
for every installation need. Write for catalog, or contact your distributor. 
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pane, 92,000,000 gal. (230,000 tons) 
of butane, and 89,000,000 gal. (220,- 
000 tons) of a mixture of propane and 
butane. In addition to these two hydro- 
carbons, small amounts of a pentane 
fraction are produced for use as a 
liquid fuel. Calculations based on the 
1939 production data indicate that ap- 
proximately 5,000,000 gal. (13,000 
tons) of this fraction were probably 
produced in 1941. 


The above data are presented with 
the object of pointing out the vastness 
of the supply of low molecular weight 
hydrocarbons available in the United 
States as well as the relatively low 
values assigned to the products that 
they constitute. In this latter connec- 
tion it is interesting that natural gas at 
4.9 cents per M. cu. ft. is worth ap- 
proximately 0.1 cent per lb. and that 
natural gasoline at 3.0 cents per gal. is 
worth approximately 0.5 cent per lb. 


Chemical Utilization of 
Paraffin Hydrocarbons 


In considering the chemical utiliza- 
tion of paraffin hydrocarbons three gen- 
eral types of chemical processes appear 
to be applicable: namely, pyrolysis, 
halogenation, and oxidation. Commer- 
cial applications of each of these proc- 
esses have been developed to a limited 
degree, but in no case have their full 
possibilities been exploited. Large petro- 
leum chemical industries can, and un- 
doubtedly will, be built around these 
basic processes in the not too distant 
future. 


Pyrolysis 


Processes in which high temperatures 
are used for the purpose of cracking or 
decomposing the hydrocarbons are re- 
ferred to as pyrolytic processes. Py- 
rolysis of the lower hydrocarbons may 
result in the production of carbon, hy- 
drogen, olefins (unsaturated hydrocar- 
bons) and various liquid products. The 
latter type of compounds, resulting 
from the polymerization or condensa- 
tion of fragments of molecules, often 
contain aromatic hydrocarbons in ap- 
preciable concentrations. The products 
of pyrolysis may be isolated and mar- 
keted as such or they may be used as 
raw materials for chemical synthesis. 
For example, the olefins produced in 
cracking operations may be converted 
into alcohols by reacting them with sul- 
phuric acid and hydrolyzing the sul- 
phate addition products to obtain the 
alcohols. Also, butadiene, a product of 
pyrolysis, is used in the manufacture 
of synthetic (Buna) rubbers. 


Halogenation 


The lower paraffin hydrocarbons may 
be treated directly with a halogen, pref - 









THE PETROLEUM ENGINEER, January, 1943 


erably chlorine, to produce mono-, di-, 
tri-, or poly-halides. These halogen de- 
rivatives may be marketed directly or 
they may be used as chemical interme- 
diates in the formation of many types 
of organic chemicals. As an example, 
carbon tetrachloride, which may be 
produced by the direct chlorination of 
methane, is used as a dry-cleaning fluid, 
an industrial solvent and as a fire ex- 
tinguisher. This compound may be 
converted into the refrigerant ‘‘Freon” 
(C C1,F,) by treatment with anti- 
mony trifluoride. The mixed amyl ace- 
tates, which have a large use as lacquer 
solvents, are prepared by chlorinating 
a mixture of pentanes, hydrolyzing the 
chlorides to produce the alcohols, and 
reacting the alcohols with acetic acid 
to produce the esters. 


Oxidation 


Under controlled conditions oxygen 
can be made to react with the paraffin 
hydrocarbons to produce a large num- 
ber of oxygenated derivatives that are 
valuable commercial chemicals. This 
method of chemical utilization is of 
particular interest from a commercial 
standpoint because air can be used as 
the oxidizing medium. Moreover, oxi- 
dation processes can often be carried 
out at lower temperatures and pres- 
sures than are required in many impor- 
tant industrial processes. 


The products of oxidation include: 
alcohols, aldehydes, ketones, acids and 
esters as well as carbon monoxide and 
hydrogen. Although it would be im- 
possible to list all uses of each of these 
products, some of their more im- 
portant uses are discussed briefly. The 
alcohols are valuable solvents and chem- 
ical intermediates. Formaldehyde is used 
in the manufacture of synthetic resins, 
as will be described later. Acetaldehyde, 
the only other aldehyde produced in 
quantity by the oxidation of the lower 
paraffins, is used in the production of 
synthetic resins and also in the manu- 
facture of acetic acid. Of the ketones, 
acetone is believed to be the only one 
produced in appreciable quantities. This 
compound has excellent solvent prop- 
erties and is used as a lacquer solvent 
and also in the manufacture of smoke- 
less powder. Acetic acid is possibly the 
most important acid produced by the 
oxidation of parafhns and this com- 
pound is used in large quantities in the 
manufacture of acetate rayons as well 
as in the manufacture of acetate sol- 
vents. Most of the lower molecular 
weight acids produced, however, can 
be used in the manufacture of esters 
for use as solvents, or can be utilized as 
chemical intermediates. The esters pro- 
duced directly by oxidation are valuable 
solvents. Carbon monoxide and hydro- 
gen have been used in large quantities 





in the production of synthetic meth- 
anol. 


Oxidation of Paraffin Hydro- 
carbons—Experimental Studies 


Our interest lies primarily in the 
parafin hydrocarbons, including the 
normal and iso forms, from methane to 
octane (C, to C,) for, although other 
types of hydrocarbons are often present 
in natural gasoline, the proportion of 
these latter compounds is usually low. 
From a theoretical, if not from a prac- 
tical standpoint, it is possible to iso- 
late, by fractional distillation processes, 
the lower members of the paraffin series 
so that it has been possible to investi- 
gate the oxidation reactions of individ- 
ual hydrocarbons. A rather large 
amount of exploratory work has been 
carried out by many investigators in 
connection with the study of the oxi- 
dation of the lower paraffins. Although 
some of this work has been of an aca- 
demic nature, most of the more recent 
work has had as its object the finding 
of conditions that will lead to the 
production of maximum yields of val- 
uable chemicals, with the view to de- 
veloping commercially feasible oxida- 
tion processes. 

Probably the greatest obstacle to the 
development of oxidation processes ap- 
plied to methane, or natural gas, has 
been the difficulty in controlling the re- 
action to prevent the complete com- 
bustion of the hydrocarbons to carbon 
dioxide and water. It is generally found, 
particularly with the lower hydrocar- 
bons such as methane and ethane, that 
when conditions are imposed which are 
capable of starting the oxidation reac- 
tion, these same conditions are sufh- 
ciently severe to carry the reaction to 
completion. This makes it particularly 
difficult to isolate the intermediate oxi- 
dation products. The difficulty en- 
countered in stopping the oxidation re- 
action, or series of reactions, at some 
intermediate point is occasioned by the 
fact that, in general, the partial oxida- 
tion products are more easily oxidized 
than the parent hydrocarbon. 

Methods that have been employed 
for controlling the oxidation reaction 
are, briefly: (1) the use of small pro- 
portions of oxygen or air, i.e., low oxy- 
gen to hydrocarbon ratios, (2) the use 
of short reaction times followed by im- 
mediate quenching of the reaction 
products, and (3) the use of catalysts 
to direct the oxidation or to allow the 
reaction to take place under less severe 
conditions of temperature and pressure 
than would be required without cata- 
lysts. 

A brief summary of some of the 
more recent experimental work that 
has been carried out on the lower mem- 
bers of the paraffin hydrocarbon series 
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has been prepared in order to indicate 
the possibilities that are presented by 
the development of oxidation processes. 
No attempt has been made to include 
oxidation studies made with oxidizing 
agents other than oxygen or air and 
very little information is included re- 
garding the use of catalysts. In this 
latter connection it can be stated that 
generally most of the reactions dis- 
cussed in this summary can be carried 
out at lower temperatures and with 
somewhat better control by the use of 
catalysts. Oxidation catalysts that have 
been used in the experimental work in- 
clude nitrogen oxides and metals such 
as calcium, chromel, silver, aluminum 
and nickel. An effort has been made 
where possible to present yield data as 
well as to list the oxidation products for 
each hydrocarbon. 


Methane 

Methane, the simplest hydrocarbon 
compound, is the main constituent of 
natural gas. It is the most difficult to 
oxidize of any of the paraffins and, in 
this case, the intermediate oxidation 
products of methane are all far more 
susceptible to oxidation than methane. 
For this reason it is particularly diffi- 
cult to control the oxidation reaction 
in such a manner that carbon dioxide 
and water are not the only products. 

The simple theoretical reactions 
that occur between methane and oxy- 
gen are illustrated in Fig. 1. It is theo- 





FIG. | 


Reactions between methane and oxygen 


i. CHi+0=CH;0H i Methanol 

2. CHy+-2 O=CH20+H20 Formaldehyde 

3. CHi+3 O=HCO.H+H20 Formic acid 

4. CHy+4 O=CO24+2H,20.. Carbon dioxide 

5. CHy+0=CO+2H2 ‘ Carbon monoxide 
and hydrogen 











retically possible to produce any one or 
all of the compounds shown in this 
figure by exercising proper control of 
the conditions of oxidation. Padovani 
and Franchetti® found that the re- 
action to form carbon monoxide and 
hydrogen (Reaction 5) takes place 
with good yields over a nickel catalyst 
at temperatures of 1560-2190°F., 
whereas Wiezevich and Frolich® found 
that methane reacted with air at 930° 
F. under a pressure of 135 atmospheres 
(about 2,000 Ib. per sq. in.) to give 
methanol, formaldehyde and formic 
acid. At temperatures above about 
930°F. the reaction tended to form 
carbon oxides. Operating at the lower 
temperature these investigators found 
that the ratio of production of metha- 
nol to formaldehyde was between three 
and eight parts of the former to one of 





"C. Pand: ind P. Franchetti, Giorn. chem. ind. 
applicata, 15, 42% (1933); Chemical Abstracts, 28, 
2853 (1934). 

6p, J. Wiezevich and P. K. Frolich, Industria 
Engineering Chemistr,, 26, 267 (1934). 
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the latter, indicating that the condi- 
tions employed favored reaction(1). 

The work of Wiezevich and Frolich 
was carried out on a sample of methane 
containing small percentages of ethane. 
It was pointed out by these authors 
that in experiments conducted with a 
sample of methane containing only 0.36 
percent of ethane slightly higher tem- 
peratures were required (970°F. or 
higher) to effect oxidation and most of 
the oxidation products were carbon 
oxides and water. However, small 
amounts of methanol, formaldehyde 
and formic acid were obtained. 

Burke and Fryling* oxidized me- 
thane with 50 percent by volume of air 
at temperatures of 390° to 930°F. and 
pressures of 200-1750 lb. per sq. in. 
without the use of catalysts and they 
obtained primarily aldehydes and acids. 
On the other hand Paris* found that by 
oxidizing methane using low oxygen to 
hydrocarbon ratios under high pres- 
sures the reaction leading to the forma- 
tion of methanol was predominant. Al- 
though temperature did not appear to 
be as important as pressure in directing 
the reaction it was found that maxi- 
mum yields of methanol were obtained 
at about 840°F. 

It is believed that most of the ex- 
perimental work carried out with 
methane has been done with an impure 
methane containing small percentages 
of ethane and possibly even propane 
and for this reason too much importance 
should not be placed on much of the 
data obtained. Partial oxidation of pure 
methane would undoubtedly be more 
difficult to control than the oxidation 
of methane containing even small per- 
centages of ethane, and it is believed 
that further study should be given to 
reactions of the pure compound. 


Ethane 


The second member of the paraffin 
series of hydrocarbons, ethane, is ap- 
preciably more easily oxidized than 
methane, but still less readily attacked 
by oxygen than the higher members of 
the series. Ethane is found in natural 
gas in amounts varying from 0 to 25 
percent or even higher depending on 
the source of the gas. 


Theoretically the oxidation of ethane 
should result in the production of alco- 
hols, aldehydes, and acids corresponding 
to ethane and, because of the tendency 
for the carbon-to-carbon bond to rup- 
ture under the conditions employed for 
oxidation, particularly in the presence 
of oxygen, the same series of compounds 
corresponding to methane should also 
be expected in the reaction products. In 


‘$s. P. Burke, and C. F. Fryling, U. §S. Patent 
1,991,344, Feb. 12, 1935; Chemical Abstract, 29, 
2174 (1935). 

SA. Paris, Chimie et industrie, 31, Spec. No., 411 
(1934); Chemical Abstract 28, 5806 (1934). 


this connection it has been found that 
the greater part of the partial oxidation 
products of ethane are ethane deriva- 
tives, i.e., they contain two carbon 
atoms, but appreciable quantities of 
oxygenated derivatives of methane are 
also obtained. 

Newitt and Townsend” found that 
ethane could be oxidized at 520°F. 
under 100 atmospheres pressure with 
the production of rather large propor- 
tions of ethanol and methanol and 
smaller proportions of the correspond- 
ing aldehydes and acids. Although data 
regarding the percentage of ethane ox- 
idized per pass through the reaction 
zone are not available, recalculation of 
the yield data presented by these inves- 
tigators indicates that by completely 
oxidizing 1000 cu. ft. of ethane gas 
(about 84.6 lb.) they would be able to 
produce 103 lb. of liquid products. Data 
regarding the yields of the various ox- 
idation products of ethane are shown in 
Table 1. 





TABLE | 


Products of the partial oxidation of 
ethane 


(Pressure, 100 atmospheres; temperature, 520°F.) 








| Production per M. cu. ft.* 
_(84.6 Ib.) ethane consumed 


Product | | 
| Weight, Ib. Volume, gal. 
Ethanol | 52.5 : 8 0 
Methanol ‘ 28.9 | 4.3 
Acetaldehyde 11.4 ‘7 
Acetic acid ae | 9.3 1.1 
Formaldehyde : 0.3 | 0.04 
Formic acid ae 0.6 0.06 
Total useful products 103.0 | 15.20 
! 


*Measured at 32°F. and 29.9 in. of mercury pressure. 














Propane 


Propane, the third member of the 
paraffin series, is obtained by topping or 
stabilizing natural gasoline. This com- 
pound, which is more easily oxidized 
than either ethane or methane, also 
gives rise to a greater number of oxi- 
dation products. Thus, it is theoretical- 
ly possible to produce alcohols, alde- 
hydes and acids containing one, two 
and three-carbon atoms, the one and 
two-carbon atom derivatives resulting 
from the fission of the carbon-to-car- 
bon bond. Also, a new type of com- 
pound is formed in propane oxidation, 
namely, acetone, the simplest ketone. 

Wiezevich and Frolich® reperted that 
by oxidizing 98 percent propane with 
pure oxygen at 170 atmospheres pres- 
sure and 660°F., without the use of a 
catalyst, they were able to convert ap- 
proximately 5.2 percent of the feed per 
pass into oxygenated derivatives. Data 
presented by these investigators have 
been recalculated to show the yields of 
the various products per M. cu. ft. 





°"D. M. Newitt and D. T. A. Townsend, Journal 
of the Institute Petroleum Technology, 20, 252A 
(1934); Chemical Abstract, 28, 4871 (1934). 
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(about 126 Ib.) of propane oxidized. 
These data are shown in Table 2. 





TABLE 2 
Products of the partial oxidation of 
propane 


(1 ressure, 170 atmospheres; temperature, 660°F.; 
conversion per pass, 5.2 percent) 














Production per M. cu. ft.* 
(126 lb.) propane consumed 
Product 
Weight, lb. | Volume, gal. 
Formaldehyde... . . 1.3 0.2 
Acetaldehyde..... 36.7 5.6 
Acetone... .. aegis 12.5 1.9 
Methanol......... 40.1 6.0 
ae 34.4 5.2 
Propanol....... ; 29.1 43 
A . 4.8 0.7 
Acetic acid (containin, 
formic acid)....... 11.5 1.3 
Total useful products. . . 170.4 25.2 
Carbon dioxide....... 20.7 oe 
Carbon monoxide.... 25.4 “2 
RR ie seo cn ais a 51.6 6.2 











*Measured at 32°F. and 29.9 in. of mercury pressure. 











These investigators found that the 
yields of acids could be increased, at the 
expense of the alcohols and aldehydes, 
by extracting the acids from the oxida- 
tion products and recycling the inter- 
mediate oxidation products along with 
the propane and fresh quantities of 
oxygen. As might be expected the pro- 
portion of propane being oxidized to 
carbon dioxide and water also increased 
in this method of operation. 


Butane 


Oxidation of the butanes (normal 
and iso-), which are present in rather 
large proportions in natural gasoline, 
results in the production of a consider- 
able number of oxygenated derivatives. 
Wiezevich and Frolich® report that a 
sample of 95 percent butane oxidized 
readily at temperatures of 410-490°F. 
and pressures of 33-160 atmospheres. 
They were able to identify alcohols con- 
taining one, two, three and four-carbon 
atoms, acetaldehyde, propionaldehyde, 
acetone, acetic acid, and propyl ace- 
tate. The latter compound is an ester 
resulting from the reaction between 
acetic acid and propanol. These inves- 
tigators found that in general the lower 
pressures favored the formation of low 
molecular weight alcohols and acids, 
whereas the higher pressures favored the 
formation of higher molecular weight 
alcohols and aldehydes. 


Bludworth”® believes that the oxida- 
tion of butane can be controlled by a 
method involving many recyclings of 
reactants using only very small 
amounts of oxygen. He indicates that 
he is able to produce eight gallons of 
liquid oxidation products from 1000 
cu. ft. of butane gas by recycling 15 or 
16 times. The product was found to 
consist of approximately 75 percent 


2 J. E. Bludworth, U. S. Patent 1,923,610, Aug. 
22, 1933; Chemical Abstract, 27, 5341 (1933). 
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methanol, 12.5 percent acetone and 
12.5 percent acetaldehyde. 


Pentane 


The products of the partial oxida- 
tion of pentanes are complex mixtures 
and are not readily separated into indi- 
vidual components. Thus, Wiezevich 
and Frolich® oxidized a mixture of pen- 
tanes consisting of 60 percent normal 
and 40 percent isopentane at 465°F. 
and 200 atmospheres pressure and ob- 
tained a series of alcohols ranging from 
methanol to the pentanols (containing 
five carbon atoms) together with ace- 
taldehyde, acetone, and formic and 
acetic acids. It is interesting that the 
products were mainly in the two and 
three-carbon atom range indicating 
that the pentane molecule was broken 
between the second and third-carbon 
atoms. 

In a small plant operating with a 
flow rate of 2.0 gal. per minute it was 
found that the total liquid oxidation 
products amounted to 87.5 gal. per day. 
This plant was operated with recycling 
of the pentane and a pentane balance 
indicated that 1.7 gal. of pentane were 
consumed for each gallon of liquid 
products. Calculations have been made 
to show the yields of the various oxida- 
tion products for each 100 Ib. (19.2 
gal.) of pentane consumed and these 
data are presented in Table 3. 





TABLE 3 


Products of the partial oxidation of 
pentane 


(Pressure, 200 atmospheres; temperature, 465°F.) 














Production per 100 Ib. (19.2 
gal.) pentane consumed 
Product 
Weight, lb. | Volume, gal. 
Acetaldehyde.......... 5.3 0.8 
Methyl acetone*....... 12.2 1.8 
Alcohols (boiling up to 
3 f are t26.8 4.0 
Alcohols (boiling 230- 
eee 8.7 1.3 
py” ne 27.0 3.1 
Formic acid............ 2.8 0.3 
Total useful products. . . 82.8 11.3 











*Mixture of methanol and acetone containing about 
15 percent of the former. 

tBelieved to contain ethanol, n- and isopropanols, 
and small amounte of tert-pentanol. 

{Mainly secondary pentanol with small amounts of 
tert-pentanol. 











It was found that the yields of acids 
could be increased by extracting the 
acids from the reaction products and 
recycling the intermediate oxidation 
products along with the unoxidized 
pentane. With this method of operation 
the ratio of production of formic acid 
to acetic acid was greatly increased. 
This ratio was about 1 to 11.5 when 
operating without recycling of the al- 
cohols and aldehydes and when these 
materials were recycled the ratio was 
1 to 2.7. 





There is little information available 
in the literature concerning the partial 
oxidation of hexane. Some work car- 
ried out by Wheeler and Blair’? indi- 
cated that the slow oxidation of hex- 
ane gives higher aldehydes, unsaturates 
(mostly ethylene), carbon oxides and 
water. Increased temperatures tend to 
reduce the yields of aldehydes and in- 
crease the production of acetic acid. It 
is believed that the proportions of oxy- 
gen in the reacting mixture were high- 
er than would be desirable for the pro- 
duction of high yields of alcohols and 
aldehydes. The high oxygen concentra- 
tion may also have accounted for the 
rather large amounts of unsaturated 
hydrocarbons present in the reaction 
products. 


Heptane 


A mixture of the heptane isomers, 
obtained from casinghead gasoline, boil- 
ing between 158-207°F. was oxidized 
by Wiezevich and Frolich®. The re- 
action was carried out at temperatures 
between 356-437°F. and at pressures of 
135 atmospheres. Under these condi- 
tions the heptane fraction would re- 
main in a liquid condition so that this 
is truly a liquid phase rather than a 
vapor phase oxidation. The products 
were primarily alcohols in the hexyl- 
heptyl (C,-C,) range, but there were 
produced smaller amounts of the lower 
alcohols, aldehydes, ketones and acids. 


Mixture of Heptanes, 
Octanes, and Nonanes 


Liquid phase oxidation of a petro- 
leum fraction boiling in the range of 
235-290°F. and consisting primarily of 
hydrocarbons containing seven, eight 
and nine-carbon atoms per molecule. 
has been found to produce rather high 
yields of acids.’ The stock was pre- 
pared by extracting straight-run gas- 
oline with liquid sulphur dioxide and 
fractionating the portion insoluble in 
the sulphur dioxide (raffinate) to obtain 
a material of the desired boiling range. 
This material was found to contain ap- 
proximately 51 percent paraffin, 47 per- 





TABLE 4 


Yields of low molecular weight fatty acids 
produced by the liquid phase oxidation 
of C. to C, hydrocarbons 


(Pressure, 7 atmospheres; temperature, 300-340°F.) 











Production per 100 Ib. (15.9 
‘gal.) of charge consumed 
Acid 
Weight, Ib. | Volume, gal. 
7 Rape 9.0 0.88 
SERRE 18.0 2.06 
re 4.5 0.54 
eee 2.0 0.25 




















T,. S. Wheeler and E. W. Blair, Journal of the 
Society of Chemical Industries, 42, 491 (1923). 
12Unpublished data, obtained by Union Oil Company. 
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That’s why Uncle Sam is assured of all the 
petroleum products he needs... because the 


Petroleum Industry and the Utility Electric 
Power Industry will see that he gets them. 


Those busy motors in refineries...in rubber 
factories ...in pipe line stations ...on pumping 
wells and wildcat rigs... aren’t just spinning of 
their own accord. They are kept spinning as the 
result of a constant, dependable supply of electric 
current, which is made available by well organ- 
ized and managed Utility Electric Power Com- 
panies. 
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cent naphthene and 2 percent aromatic 
hydrocarbons sO that the results ob- 
tained in this work are not directly 
comparable to those obtained with pure 
parafin hydrocarbons. It is believed, 
however, that they might indicate the 
probable course of the oxidation re- 
action applied to a similar fraction of 
natural gasoline, particularly one con- 
taining naphthene hydrocarbons. 

Briefly, the method of carrying out 
this type of liquid phase oxidation is to 
place the fraction to be oxidized in a 
reaction vessel where it is blown with 
air at elevated temperatures. The par- 
ticular fraction referred to above was 
oxidized at temperatures of 300-340° 
F. under pressures of 100 Ib. per sq. in. 
Under these conditions oxidation took 
place readily without the use of a 
catalyst. 





The main products of reaction were 
acids although appreciable quantities 
of alcohols, aldehydes, ketones and 
esters were found in the reaction prod- 
ucts. Water and carbon dioxide were 
always formed during the oxidation and 
resulted from the complete combustion 
of fragments of hydrocarbon mole- 
cules. It was found possible to separate 
the lower molecular weight fatty acids, 
in a relatively pure form, from the 
other products of reaction and the 
yields of those acids, per 100 Ib. (15.9 
gal.) of the hydrocarbon fraction oxi- 
dized, have been calculated. These 
yield data are shown in Table 4. 

A mixture of low molecular weight 
alcohols, aldehydes, ketones and esters, 
which was readily separated from the 
oxidation products amounted to over 
15 percent by weight of the hydro- 








NIGHTFALL IN THE SAN JOAQUIN 
A Word Picture by Julian Campbell 


A setting sun midst bright cloud banks 
Of brilliant rose on apple green 
Which gives the silvered oil-field tanks 
A lustrous iridescent sheen. 
The high-lights soften, fade at last, 
The eastern sky is steely gray; 
The purple mountains darken fast 
As restful night displaces day. 


As after-glow of day’s bright flame 
The western brilliance lingers yet 

To show each derrick’s massive frame 
In bold and sturdy silhouette. 

While wafted on the night-born breeze 
Comes clearly that familiar sound 

Of busy grinding rotaries 
That turn the bits far underground. 


Soft plumes of work-exhausted steam 
Reveal where crews of drillers toil 
To wrest from Earth a goodly stream 
Of Nature’s hidden store of oil. 

The moon behind Tehachapi 
Now rises like a copper ball 
It’s dull glow brightens rapidly 


To shed its mellow beams o’er all. 


The scheduled stars come one by one 
To faintly give their limpid light. 

I call the passing day’s task done 
To sense the charm of desert night. 
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carbon charge. A mixture of high mo- 
lecular weight acids and esters, obtained 
as a residue from the oxidation vessel, 
amounted to about 38 percent of the 
oxidation charge. This fraction has been 
found to contain dibasic acids, and, in 
fact, appreciable quantities of pure suc- 
cinic acid (C,.H,(COOH),. have been 
separated from this mixture of acids by 
ordinary physical means. 

The results of this work are of par- 
ticular interest in that they show the 
possibility of converting a low-grade 
gasoline fraction into chemical prod- 
ucts by means of a low-temperature, 
relatively low-pressure, oxidation proc- 
ess using air as the oxidizing medium. 


Oxidation of Natural Gas 

In the commercial utilization of oxi- 
dation as a means of producing chem- 
icals from petroleum hydrocarbons it is 
probably advantageous to consider the 
use of mixtures of hydrocarbons rather 
than pure compounds due to the in- 
creased raw materials cost if separa- 
tion of pure compounds were required. 
Narrow boiling range fractions are eas- 
ily and cheaply produced in ordinary 
petroleum refinery equipment, and it is 
these fractions that are the most likely 
to be used in commercial oxidation 
processes. Dry or lean natural gas is an 
example of a fraction of petroleum that 
can be used without further processing. 
This material, as has already been point- 
ed out, contains large proportions of 
methane but in addition contains 
ethane and propane and is a material 
that lends itself well to chemical proc- 
essing because of its huge supply and 
low cost. 

The first successful commercial plant 
utilizing natural gas as a raw material 
for the production of chemicals by oxi- 
dation is believed to be that of the Cities 
Service Oil Company at Tallant, Okla- 
homa. At this plant large quantities of 
methanol and formaldehyde are being 
produced, along with smaller amounts 
of other chemicals, by the controlled 
oxidation of natural gas. It has been 
estimated that this and possibly some 
other similar plants were producing be- 
tween one-fourth and one-third of the 
total supply of methanol and formalde- 
hyde in the United States in 1941.** 


The development of the oxidation 
process by Cities Service Oil Company 
in the early part of 1928 was reported 
to have been the result of an investiga- 
tion of a new treating procedure for 
natural gas designed to reduce pipeline 
corrosion. The corrosion was believed to 
have been due to the presence of small 
amounts of oxygen in the natural gas 
and in order to eliminate this oxygen 
additional quantities of oxygen (air) 
were added and the gas subjected to 


13]. M. Weiss, Chemical Industries, 49, 348 (1941). 














“It takes Marsh to build a 
gauge that will stand up!” 


N operating man said that, and he expressed what hundreds of 


other practical men have found out about gauges, namely this: 


When gauges are new they look a good deal alike, and when they 
first go into service they work a good deal alike. But under the 
punishment of daily service you'll find that MARSH Gauges begin 
to stand out as the kind that can take it and still maintain their 
original accuracy. 


The fact is that it’s comparatively easy to make a gauge that will 
start out accurate, but it takes the knowing design, the careful testing 
of materials, and the painstaking workmanship taught by 75 years 
of Marsh specialization, to make a gauge that will stay accurate. 


And Marsh Gauges not only possess more stamina; they also have 
the Marsh “RECALIBRATOR” —the only basically sound way to 


restore accuracy in a gauge when it is thrown out of adjustment by 
overload or severe shock. 


The good attributes of Marsh Gauges, including the “Recalibrator”, 
are found in Marsh Dial Thermometers. There is a Marsh Gauge, 


Thermometer, or Recorder for practically every pressure or tempera- 
ture measurement requirement. 


JAS. P. MARSH CORP.., 2097 Southport Ave., Chicago, Ill. 










The Gauge 
with the 
“RECALIBRATOR"™ 


@ The Marsh reputation for build- 
ing superlative gauges has been 
further heightened by the intro- 
duction of the Marsh Master- 
gauge, illustrated above. Here is 
a gauge that gives new meaning 
to accuracy and stamina under 
the most extreme service con- 








ditions. The “Recalibrator”, 


pointed out above, is avail- |¢ NG ; 
able in all Marsh Gauges and WY 
Dial Thermometers. 
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pressure and high temperatures in order 
to initiate oxidation and thus remove 
all of the oxygen. The oxidation prod- 
ucts were condensed from the treated 
gas and found to contain methanol, for- 
maldehyde, acetaldehyde, and acetone. 

The plant operations have been de- 
scribed briefly and a flow diagram for 
the operation appeared recently in the 
literature.** The operations are rela- 
tively simple and consist in compressing 
a mixture of natural gas and air and 
passing the mixture through a reaction 
zone at elevated temperatures. The re- 
action mixture is cooled on leaving the 
reactor and the liquid products are con- 
densed and separated from the unoxi- 
dized gas. A portion of the gas stream 
from the separator is recycled, mixed 
with fresh feed and air, and further 
oxidized. The conditions of operation 
are not disclosed, and it is not known 
whether catalysts are used, but is be- 
lieved that the process is catalytic. It is 
stated that the temperatures and pres- 
sures are low as compared with the tem- 
peratures and pressures required in 
many high-pressure syntheses. Presum- 
ably, equipment costs for such installa- 
tions would not be excessive. In this 
connection it is believed that ordinary 
steel equipment is all that is required 
as the proportion of acids in the prod- 
ucts is very low. 

Methanol and formaldehyde are the 
main products of this plant and these 
compounds are produced in approxi- 
mately equal proportions. In addition 
to these two compounds there is pro- 
duced an appreciable quantity of ace- 
taldehyde and smaller amounts of ace- 
tone. In separating the reaction prod- 
ucts, an initial rough separation is made 
and these impure products are refrac- 
tionated to produce the materials of 
commercial quality. Methanol and ace- 
taldehyde are separated as pure com- 





Chemical and Metallurgical Engineering, 49, No. 9 
154 (1942). 


40 percent solution in water (forma- 
lin), and acetone, which is difficult to 
separate from mixtures containing 
methanol, is produced as so-called 
methyl acetone. This latter product is 
a mixture of methanol and acetone con- 
taining approximately 15 percent of 
the former and is a valuable commercial 
solvent. 


Market for Oxidation Products 


When Cities Service Oil Company 
first began producing methanol and 
formaldehyde there was an abundant 
supply of both of these products. Meth- 
anol was being produced by a high- 
pressure catalytic process from carbon 
monoxide and hydrogen, and formalde- 
hyde was being produced by the cataly- 
tic oxidation of methanol. Although at 
first the production of these two com- 
modities from natural gas did not ap- 
pear to be justified on the basis of mar- 
ket conditions there shortly arose a new 
large utilization for the formaldehyde, 
and indirectly the methanol: its use in 
the synthetic resin industry. This new 
and fast growing industry was able to 
use all of the formaldehyde available. 


The large consumption of formalde- 
hyde by the synthetic resin industry is 
easily understood when it is realized 
that formaldehyde is used in the pro- 
duction of about one-half of the mold- 
ed plastics manufactured in the United 
States. These plastics include the phe- 
nol- and cresol-formaldehyde plastics, 
such as Bakelite; the urea-formalde- 
hyde plastics, such as Beetle and Plas- 
kon, and the casein plastics, such as 
Ameroid. Due to the present large use 
of plastics in war production, there is a 
shortage of both formaldehyde and 
methanol. Formaldehyde was one of the 
first chemicals to be placed on a man- 
datory priority basis; this control being 
instituted in August, 1941. 


pounds, formaldehyde is produced as a 





The average accident frequency 
rate for participants in the Nat- 
ional Safety Council’s 1941-42 Pe- 
troleum Section safety contest was 
3 percent below that for the previ- 
ous contest, despite a larger num- 
ber of competing companies than 
ever before. 

The average frequency rate for 
all contest divisions was 8.88 re- 


Division 


Manufacturing 

Natural gasoline 

Wholesale marketing 

| Oil and gas pipe line 
Retail marketing 
Producing 

| Drilling 








Average Accident Frequency Rate 


Average Percent 
frequency change from 

rate 1940-41 
contest 

5.42 + 8 
7.25 +16 
7.80 —A4 
8.53 — 3 
13.32 — 8 
13.54 +4 
41.68 — 5 





portable injuries per 1,000,000 
man-hours worked. 

Manufacturing units had the 
lowest rates, averaging 5.42. Drill- 
ing units had the highest rates with 
an average of 41.68. 

Frequency rates for the seven 
contest divisions and the change 
from the previous contest follow: 
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The shortage of both of these chem- 
icals has been due in part to the conver- 
sion of the large du Pont methanol 
plant at Belle, West Virginia, into an 
ammonia plant as a war production 
measure. The reason for this conversion 
is apparent when it is realized that both 
the synthetic methanol process and the 
ammonia process require high-pressure 
equipment that is difficult to build with 
the present demands on steel. It appears, 
therefore, that much of the formalde- 
hyde produced to meet the war emer- 
gency will be produced at plants sim- 
ilar to the one at Tallant, Oklahoma, 
and it is presumed that more of these 
plants are being, or will be constructed 
in the near future. It has been predicted 
that even though more natural gas ox- 
idation plants are built to meet the war 
demands the natural gas process will be 
able to maintain its position after the 
war.'* This prediction is based on the 
belief that the plastics industry is des- 
tined to even further expansion and to 
the belief that the high-pressure cata- 
lytic methanol processes may find it 
dificult to compete with the cheaper 
natural gas process. 


Future Developments 


The petroleum industry has seeming- 
ly been slow to realize and to capitalize 
upon the fact that their basic raw 
materials, crude oil and natural gas, can 
be profitably converted into chemical 
products. This reluctance to enter the 
chemical field can be traced to several 
fundamental factors: 

1. The industry has been so en- 
grossed in producing huge quantities of 
crude oil and refining this material at 
a profit that consideration of chemical 
outlets, which at best would utilize rel- 
atively small amounts of petroleum, 
has not seemed desirable. 

2. The costs of plants required for 
chemical production are, in general, far 
greater than the usual refinery con- 
struction costs. 

3. The rapidly changing character 
of the chemical market makes it imper- 
ative that a manufacturer be ready to 
convert his plants and processes to meet 
the changing conditions. Thus, chem- 
icals that today are novelties and of lit- 
tle commercial value, may tomorrow be 
required in large quantities, and others, 
which today are being used in large 
amounts, may be displaced tomorrow 
by better or cheaper substitutes. 

The petroleum chemical industry has 
a sound basic position because of its 
control of the cheapest source of hy- 
drocarbon raw material and its future 
development will depend upon the abil- 
ity of the personnel of this industry to 
improve upon present known methods 
and develop new methods for chemical 


processing. 
— kw & — 
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ENGINE AND EQUIPMENT 
SAVING FILTERS FOR THE 
OIL INUSTRY 





FOR LIQUID LINES (Incl. Water) 


Models CPHL, CPHLS: Famous Radial 
Fin Construction applied to the filtration 
of liquids. Fuel and lubricating oil mod- 
els remove abrasive matter from oil 
lines for engines and compressors, pre- 


FOR ENGINE & 
COMPRESSOR PROTECTION 


Models D, DS: Permit only clean, 
dust-free air to be drawn into en- 


gine and compressor intake. Fel- 
tex Filtering Medium (B) in Radial 
Fin Construction (C) provides 
greatest possible filtering area 
and efficiency with continued low 
restriction to air flow. (A) Silenc- 
ing Chamber (Model DS only); (D) 
Galvanized Mesh Frame; (E) Re- 
inforcing tube. D and DS Protecto- 













venting excessive wear of all parts 
lubricated by crankcase oil system; 
prevent, also, clogging and wear of 
fuel nozzles. All parts stay new longer. 
Swing-bolted head if required. Very 
large capacity models available. 

NEW WATER FILTER: An outstanding 
success everywhere. Used in scores of 
applications where pure filtered water 





motors make new engines and 
compressors stay new—add to 
life and efficiency of old ones. 





FOR COMPRESSED AIR & GAS LINES 


Models CP, CPH: Thousands in 
use throughout the oil industry. 
Guaranteed delivery of clean, dry 
air, free from dust, dirt, pipe-scale, 
rust, water—air-powered tools op- 
erate more efficiently, last longer. 
Like all Staynew and Protectomo- 
tor filters—easy to inspect, easy 
to clean, low restriction to air flow, 
long lasting. Models for horizon- 
oe ae raha Catalog describes entire line, including filters 
3 a e; ° ° ° ° 
Sonshine 00) Pitter Basest ta Rediet for building ventilation. 
Fin Construction; (5) Drain Cock. 









Find out about Staynew and Protectomotor 
engine and equipment-saving features: Radial 
Fin Construction—Feltex and Glastex Filtering 
Mediums—Double Counter-clockwise Rotating 
Curtains—Fire-resistant Wire Kladding, etc. 











WRITE FOR COMPLETE CATALOG 


Representatives in Principal Cities 


STAYNEW FILTER CORP. , 


2 Centre Park, Rochester, N. Y. 
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HE oil industry of California is 

of vital importance to Pacific War 
operations and, because it is a major 
source of fuel for war production plants 
situated in the state, it affects the war 
effort of the entire country. The petro- 
leum situation that has developed in 
California during the last year is not, 
however, encouraging from the stand- 
point of future reserves. A few small 
fields have been discovered and exten- 
sions have been made to some of the 
existing producing areas. The general 
condition of the industry in the state 
is graphically presented by the produc- 
tion and drilling curves shown in Fig. 1, 
in: which it will be noted that during 
the last year production increased and 
drilling decreased. 

The picture is actually worse than 
disclosed by this graph. Curves show- 
ing both active drilling wells and pro- 
ducers completed indicate an increase 
after the middle of the year, but most 
of the wells completed during this pe- 
riod have been shallow wells drilled in 
proved areas to augment the supply of 
heavy oil that is of immediate necessity 
to meet the demand for fuel oil. These 
have been more or less emergency wells 
and will serve to deplete the heavy oil 
reserve, which is not too extensive. 

It is true that light oil production 
has not yet been stepped up to its max- 
imum rate of effective recovery. It is 
also true that precautions are being 
taken to produce efficiently with the 
greatest conservation of gas. On the 
production of light oil depends the big 
percentage of natural gas, which is the 
chief fuel of the widely expanded in- 
dustries of the state, particularly in 
Southern California. 

The maintenance of the natural gas 
supply has been given intelligent atten- 
tion during the year. Transportation 
was an immediate problem but for- 
tunately the Rio Vista gas field pro- 
vided a supply for San Francisco and 
the Bay Area and permitted the con- 
version of a large-diameter gas line into 
a much needed oil line extending from 
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Fig. 1. Curves showing production and 
drilling activity in California 
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Wildcat Drilling in California 


xt Discovery of new fields in recent years has been 
insufficient to maintain state's available oil reserves 


by Wallace Al om on 


Pacific Coast and Foreign Editor 


San Joaquin Valley to this area. This 
rearrangement of facilities necessitated 
the construction of only a relatively 
short line to carry the gas from the 
field to the industrial area around San 
Francisco Bay. 

Although operations were too late to 
provide much storage before winter 
weather arrived this year, one partially 
depleted oil field near Los Angeles was 
allocated for storage of gas in the oil 
zone to insure the supply of fuel for the 
Los Angeles and San Diego areas.’ This 
will reduce the demand for dry gas next 
winter and make certain that an ade- 
quate supply is available should an ex- 
treme emergency arise. There is very 
little wastage of gas in California but 
the storage provided by this field will 
make the wastage even less than it is 
now by putting gas in underground 
storage during the summer months 
when all the gas produced with oil may 
not be utilized because of lack of stor- 
age facilities. 


This project was described in “Underground Gas 


Storage Project in California,” The Pet? 


ue om Engin 
December, 1942. 
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From the curves in Fig. 1 can be ob- 
served the excellent effect of voluntary 
curtailment during the two-year period 
beginning early in 1939. Because of the 
demand for more oil, production was 
increased and during the last year re- 
quirements of the OPC augmented the 
state’s allotment to more than 700,000 
bbl. per day. During this time, and be- 
ginning at the high in the middle of 
1337, the number of active drilling 
wells has steadily declined until the 
number has fallen below the low point 
of the depression. Actually, drilling ac- 
tivity during the years of controlled 
production remained comparatively 
steady. 

During the years 1939 to 1942, in- 
clusive, the discovery of new fields and 
extensions to proved areas was not great 
enough to maintain the known reserve, 
much less increase it. The drilling of 
exploratory wells did not, by any means, 
stop during that period but the number 
did decline. Wildcat drilling the last 
year has been restricted by material 
shortages, but economic factors have 
also had an adverse influence on the 
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@ For wildcatting in new Canadian field, a great 
vil company’s Consolidated Rig has three 6-LROU 
Waukesha Power Units burning natural gas, with 
gasoline system available for emergency. 


WAUKESHA 
Ok Frelel ENGINES 


Convertible from Natural Gas to Gasoline 
. without interrupting operations 









* Wildcatting in a new field—one of Canada’s foot-hill Coupled through hydraulic transmission to the mud 
regions noted for its consistently hard formations—these pumps, rotary table and draw works, these Waukesha 
engines have drilled 2500 to 2600 ft. in what is expected — Engines give all the responsive smoothness, with fast 
to be an 11,000-ft. hole. flexible power, that deep drilling demands... 

At least 250 to 400 bits will be used and six months to And more! These Waukesha Power Units burn natural 
a year will be required, if this drilling project is com- gas. But, in new fields like this one, the supply of 
pleted as planned. natural gas often runs short. It happened here. And 

This oil company is using one of the best equipped, — butane wasn’t available either. But these Waukeshas 
best rigged up mechanical power rigs of the larger type. are Multi-Fuel Engines—with a gasoline system 
It’s an Ideal Type 125 Consolidated Rig, with three big immediately available. Drilling went right on with- 


Model 6-LROU Waukesha Oil Field Power Units, 814” x out interruption. Get Waukesha Oil lield Engine Bul- 
814", 2894 cu. in. displ., developing 375 to 400 hp. each. letin 1079. 





WAUKESHA MOTOR COMPANY, WAUKESHA, WIS., NEW YORK, TULSA, LOS ANGELES 
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drilling of exploratory wells. Several 
new fields have been discovered in 1942, 
however, and extensions made to proved 
areas of others. 


New Producing Areas 


Although actually discovered a week 
or two before the beginning of the 
year, the Riverdale field in Fresno 
County can be considered one of the 
new California fields of the last year. 
Amerada Petroleum Corporation’s dis- 
covery well, 45-26 in this field, was 
drilled to 8311 ft. with 1134-in. casing 
cemented at 643 ft. and 5'4-in. at 
$116 ft. The lower zones tested wet, 
however, so the hole was plugged back 
to 6800 ft. and perforated from 6665 
to 6685 ft. A 2-in. tubing string was 
set at 6625 ft. and the well produced 
558 bbl. per day of 34.0° A.P.I. oil 
through a 16/64-in. bean with 1,375,- 
000 cu. ft. of gas. A number of wells 
have since been completed at the 6800- 
ft. depth during the year. 

The discovery in May of the Williams 
field by Shell Oil Company, Inc., in- 
creased the heavy oil reserve of the state 
to some extent. The discovery well was 
Williams 45-6 located just southwest 
of the North Belridge field in the Ante- 
lope Hills area and, drilled to a total 
depth of 2340 ft., came in with an 
estimsted initial of 1725 bbl. per day 
of 16.5° A.P.I. oil with no water. The 
volume and pressure of gas was small. 
The casing consisted of 317 ft. of 95%- 
in. and 2280 ft. of 65%-in. An 86-ft., 
5 '/-in. liner with 60 ft. of perforations 
was landed on bottom and 3-in. tubing 
was set at 2268 ft. with a packer at 
2182 ft. Water appeared and after in- 
creasing to 70 percent, the well died. 
A water witch was run and located a 
major water entry at 2280 ft. and a 
minor entry at 2305 ft. The 5'%-in. 
liner was fished out, the hole bridged at 
2285 ft., and the shoe of the casing re- 
cemented. After cleaning out, 87 ft. of 
5 2-in. liner with 55 ft. of perforations 
was landed on bottom and 3-in. tubing 
set at 2269 ft. with packer at 2175 ft. 

The structure of the Williams field 
is a sharp anticline. Several wells have 
been completed and the productive area 
is believed to be somewhat less than 
1000 acres. Deeper zones, such as the 
‘Wagon Wheel and Eocene, may be pro- 
ductive but no test of these zones has 
been made to date. 

In the Anaheini-Buena Park area 
The Texas Company obtained a small 
well with its Spencer No. 1. Since then 
one other well has been completed and 
a third is drilling. The discovery well 
was put down to 9660 ft., 1134-in. 
casing being cemented at 1196 ft. and 
5'2-in. casing cemented on bottom. 
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The well was then perforated and tested 
up to 8900 ft. but the lower zones were 
either wet or made little oil. Perfora- 
tions, except those from 8900 to 8932 
ft., were squeeze-cemented off and 
2'-in. tubing then set at 8833 ft. The 
hole was plugged back to 8960 ft. and 
the well made 137 bbl. gross per day of 
21.2° A.P.I. oil. The second well was 
drilled to 10,044 ft. After testing, a 
bridge plug was set at 9325 ft. and the 
casing gun-perforated from 9240 to 
9315 ft. The highest production from 
this well was 402 bbl. gross per day of 
23.0° A.P.I. oil cutting 7.0 percent. 
Production of oil has since declined and 
the volume of water increased. 

Of considerable interest was the ex- 
tension of the Paloma field by General 
Petroleum Corporation’s well Gallaher 
61-33 approximately a mile north of 
the field. The oil from this well, how- 
ever, was 34.4° A.P.I. in contrast to 
the 50° to 55° A.P.I. oil and high gas- 
oil ratio of the area previously pro- 
duced. The well was carried to 11,043 
ft. with 133¢-in. casing cemented at 
1266 ft. and 7-in. casing at 11,000 ft. 
On a formation test of the open hole 
below the casing a heavy flow of oil and 
wet gas blew out 3048 ft. of water 
cushion and the tail piece was lost. 
After side-tracking and redrilling to 
bottom the 7-in. casing was tested for 
water shut-off. Two-inch tubing was 
then set at 10,899 ft. The well was 
completed ‘‘barefoot” with a gross ini- 
tial of 422 bbl. per day through a 
16/64-in. bean with 550,000 cu. ft. of 
gas. The tubing pressure was 1075 Ib. 
per sq. in. and the casing pressure 1150 
lb. per sq. in. 


Tide Water Associated 
Discoveries 

In November Tide Water Associated 
Oil Company completed its Sesnon No. 
1 at a depth of 9086 ft. to discover a 
westerly extension to the Aliso Canyon 
field. The casing program included 731 
ft. of 1334-in.; 6332 ft. of 9%%-in.; 
8670 ft. of 7-in., and 282 ft. of 5-in. 
liner with 249 ft. of perforations set at 
8907 ft. Initial production was esti- 
mated at 2393 bbl. per day of 23.1‘ 
A.P.I. oil with more than 1,000,000 
cu. ft. of gas. Oil production is from 
upper Luisian rock and from closure 
against a fault. The productive area 
has not been estimated. Production dif- 
fers from that of the company’s well 
Porter No. 12 in the adjoining section 
although the Sesnon well was completed 
in the same zone. The Sesnon well was 
directionally drilled and is considerably 
down dip from the bottom of Porter 
No. 12, which is more prolific and is 
producing 40° A.P.I. oil. 
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Although it is too early to make def- 
inite predictions, there are strong indi- 
cations that Tide Water Associated’s 
well KCL No. 56-8 has discovered a 
new field east of the Strand field in 
Kern County. The hole attained a depth 
of 8207 ft. with 18%%-in. casing ce- 
mented at 190 ft., 134@-in. casing at 
812 ft., and 7-in. casing at 8100 ft. 
Initial production was 1553 bbl. per 
day of 33.8° A.P.I. oil through a 1-in. 
bean with 1,250,000 cu. ft. of gas, tub- 
ing pressure of 500 Ib. per sq. in., and 
casing pressure of 1100 Ib. per. sq. in. 
The well is on a seismograph high sim- 
ilar to the Strand field and the struc- 
ture is a quaquaversal anticline. The 
area of the field has not been estimated 
but it will probably be small. 

Extremely heavy oil production was 
discovered in the Tide Water Associated 
well Davis No. 1 on Rancho Corral de 
Quatti (Carranza Mesa Tract) north 
of Los Olivos in Santa Barbara County. 
The field will probably be called Zaca. 
The oil is 9 to 10° A.P.I. and in produc- 
ing this low gravity oil it is necessary 
to thin it with distillate in order to lift 
it to the surface of the ground by 
pump. It is, however, considered an 
excellent road oil. The well was drilled 
to 6643 ft. and plugged back to 5956 
ft. Casing consisted of 526 ft. of 13 ¥%- 
in. and 4615 ft. of 95%-in. A 1381-ft. 
liner with 1320 ft. of perforations was 
set at 5950 ft. Initial production was 
approximately 20 bbl. per hour. The 
structure is anticlinal and production is 
from fractured siliceous shales in the 
Miocene. The well will be pumped for 
some time before plans for further 
drilling are made. 


Gas Fields 


The Bowerbank gas field discovered 
near the Buttonwillow field during the 
last year is fortunately near existing 
gas transmission systems and thus pro- 
vides additional natural gas with little 
pipe line construction. The discovery 
well, The Texas Company’s S.P. 47-15, 
was originally drilled in 1941 to a 
depth of 12,138 ft. in search of oil. 
This hole was cased with 1204 ft. of 
133¢-in. and 8932 ft. of 8%-in. A 
5108-ft. string of 5'/2-in. liner was 
landed on bottom. After testing, the 
hole was plugged back to 6607 ft. and 
operations then suspended. On going 
back into the hole during this last year 
it was cleaned out to 4271 ft. and there 
plugged. Perforations were made from 
4253 to 4262 ft. and 2'4-in. tubing 
set with packer at 4171 ft. The esti- 
mated production is 11,000,000 cu. ft. 
per day. 


— & & & —— 

















REFINERY PRACTICE 
P 753. 





Refinery Practice for the 
Operating Man 


Vocational Class Proceedings in Refinery Engineering 





Manufacture of Lubricating Oils 


Class Meeting No. 6 


NOTE: Throughout the class proc: ed ngs, no attempt 
is made to distinguish the identity of ‘he pupil speak- 
ing. When a series of remarks is made by pupils it 
usually denotes an interchange of d scussion among tt 
class members themse!ves. 


ie 


Leader: The following statements 
were made during the previous meeting: 

(1) The solubility of oil in propane 
decreases as the temperature increases. 

(2) The solubility of asphalt de- 
creases as propane is added to an as- 
phaltic base oil. (There is also more 
precipitation. ) 

(3) Pressure has a marked effect on 
solubility. 

(4) Compressed propane gas at cer- 
tain temperatures will dissolve more oil 
than liquid propane at slightly lower 
temperatures and pressures, and that 
statement indicates a very interesting 
phenomenon. Will someone give a dis- 
cussion of that phenomenon? 

Pupil: Retrograde condensation, by 
definition, means natural gas laws re- 
versed. If temperature and pressure are 
increased, the dew point is reached 
when the liquid changes to a vapor. At 
this point there is a “balance.” With a 
molecular component system it is dif- 
ferent. If there is a range where both 
liquid and gas exists, this range is called 
the parameter line. The line is plotted 
where the liquid is beginning to form 
gas. The other line plots the vapor as it 
is forming. As we look at Fig. 9', we may 
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Fig 9. Pressure-temperature relations 
at constant composition for mixtures 
of components X and Y 
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get an idea of what happens: The C, 
point indicates the maximum tempera- 
ture at which a liquid may be condensed 
from a vapor. The liquid phase and 
vapor phase are identical. Point F on the 
graph is the highest temperature at 
which any liquid can exist. If the crit- 
ical temperature is passed for any spe- 
cific mixture, no liquid can be obtained 
from it, regardless of pressure. 

We are going to hold the temperature 
constant and increase the pressure. We 
have all vapor and as we increase the 
pressure to a point about F on the 
graph, we are getting liquid condensed 
at this point. Keep on compressing and 
you begin getting less and less liquid 
until you get to C, and you have a com- 
pletely vaporous condition. If you hold 
the pressure constant, and reduce tem- 
perature, retrograde condensation will 
occur. 

Pupil: Where is the critical tempera- 
ture on the graph? 

Pupil: F. The Petroleum Engineer 
has published an interesting discussion’ 
on condensate wells and goes into retro- 
grade condensation thoroughly. There 
are two types: (In Fig. 9) C, is that 
point at which you have the same qual- 
ity for liquid and gas. Draw your para- 
meter lines as in Fig. 10. C, temperature 
is the same as F in Fig. 9—or the critical 


IFigs. 9, 10, and 11 are taken from the article ‘‘Physi- 
cal Properties of Hydrocarbon Mixtures in Condensate 
Production,’”? by Frank H. Dotterweich, The Petroleum 


Fngineer, February, 1941 
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Fig. 10. Retrograde condensation, 
first type 
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temperature. The same thing takes place 
in isothermal compression. With some 
hydrocarbon mixtures, at low tempera- 
tures it is that exactly. We come to 
parameter line as shown in Fig. 11. This 
is liquefying by vaporization and the 
condensation point of the vapor meets 
here. Here C, is the critical tempera- 
ture. This is called retrograde condensa- 
tion of the second type; sometimes 
called retrograde vaporization. 

Pu pil: Do the drawings as shown cor- 
respond? 

Pupil: They can be made to. They 
are all isothermal. 

Pupil: If, at a certain temperature, 
you would have a vapor stage to the 
parameter line, the temperature could 
be increased to form a liquid, and vice 
versa? 

Pupil: Yes. In wells where gas is pro- 
duced for cycling plants, the same thing 
happens when pressure and temperature 
are such as to give retrograde condensa- 
tion. 

Leader: This was found accidentally? 

Pupil: The use was found accidental- 
ly, in Germany, in 1890. The conden- 
sate wells are, I believe, the first at- 
tempt to use this principle commer- 
cially. The Petroleum Engineer article 
states that if you have two hydrocarbon 
molecules and some water in a mixture, 
at a certain range you will also have 
separation of a liquid, as well as liquid 

(Continued on Pagel08) 
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Fig. 11. Retrograde condensation, 
second type 
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CLARK COMPRESS! 
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REFRIGERATION SYSTEM: $i: 35s eae 
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MONG the scores of processes so far 

developed in making synthetic rubbers 
of the various types—one of the heavy 
volume roles will be that of the manufacture 
of Butadiene, the petroleum product from 
which the Buna N and Buna § types of rubber 
for automobile tires will be produced. 


The simplified flow chart shown above 
indicates the part that CLARK Compressors 
will play in many leading Butadiene plants. 
They will be used for compression of gases 
for charging the fractionating towers and for 
refrigeration. 


These processes are typical of the services 
that CLARK Compressors are being called on 
to perform in all types of synthetic rubber 
plants. In one type of plant CLARK Compres- 
sors will produce temperatures in the neigh- 
borhood of 150 degrees below zero. 


CLARK Compressors are also used in the 
manufacture of Styrene from petroleum—the 
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material which is combined with Butadiene 
to form Buna S Rubber. They are also in 
tremendous demand for many war industries 
not connected with rubber. They perform 
major operations in the manufacture of high 
octane gasoline, high explosives, synthetic 
alcohol, synthetic ammonia, and many other 
chemicals and materials needed for the war 
production program. Clark engineers have 
had intimate contact with these war indus- 
tries from the start and understand their 
compressor problems, Call them into 
consultation. 


CLARK BROS. CO., INC., Olean, New York 


Export Offices: 30 Rockefeller Plaza, New York. 
Domestic Sales Offices and Warehouses: Tulsa, Okla.; 
Houston, Texas; Chicago, Il. (122 $. Michigan Ave.) ; 
Boston, Mass. (131 Clarendon St.); Huntington Park, 
Calif. (5715 Bicket St.) Foreign Offices: 72 Turnmill 
St., E. C. 1, London; Avda Roque Saenz Pena 832, 
Buenos Aires. 


Affiliated Companies: Dresser Manufacturing Co., 
Bradford, Pa.; Pacific Pump Works, Huntington Park, 
Calif.; Bryant Heater Co., Cleveland, Ohio. 
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(Continued from Page 105) 
and gas. This is double retrograde con- 
densation and often happens in wells. 

Pupil: Then retrograde condensation 
depends to a great extent upon mixtures 
of widely different gases? Will propane 
ind ethane occur in retrograde conden- 
sation? 

Pupil: Probably so—the break would 
be distinct. 

Pupil: Does each separate component 
have its own pressure and temperature? 

Pupil: No. You have two component 
systems. 

Leader: | suggest that if you have not 
done so, please study page 97 of your 
text.” 

Pupil: The interesting thing is that 
if you hold the pressure constant and 
decrease the temperature, you would 
expand to far more gas but you would 
probably get liquid. So long as you com- 
press on this side of your equal com- 
pression point you have a dense system 
of complete solubility. 

Leader: We have asked one of our 
members to give a discussion of the 
methyl ethyl ketone system. 

Pupil: We will not be able to go any 
further than we did at the last meeting 
with this system. The system was de- 
veloped by The Texas Company and 
has been in operation, in Illinois, since 
1927. Acetone is used, usually, as the 


*Modern Methods of 
Viadimit A. Kalichevsky 


Refining Lubricating O.ls, by 


precipitating agent because of its ability 
to precipitate wax in very definite cry- 
stalline form on distillation, making it 
casy to separate by filtration, or press- 
ing, and acetone will dissolve but very 
little oil. It is necessary to use some 
ether solvent in connection with ace- 
tone to dissolve the oil; benzol is one 
material that can be used. Benzol and 
toluene are usually used, sometimes in 
mixture. Mixtures of methyl ethyl ke- 
tone and di-ethyl ketone are also used 
instead of acetone. 

One advantage of using this process 
is that the finished oil comes out bright 
and free from wax and has a relatively 
low pour point without a great deal of 
attention to chilling. Five degrees of 
differentiation is possible. If you want 
zero pour point, you can go to 5 deg 
In actual practice there is probably 
some difficulty at this point. 

As to the process itself: Chilling rates 
do not seem to be critical as they can 
be lowered from 100 to 0 in a short 
time (from 1 to 3 hours is the usual 
time) and this is an advantage as you 
don’t have to watch the chilling rates. 
There are several things to “juggle” in 
this process to obtain low pour point 
material. 

The maximum yield of oil of a given 
pour test can be obtained by using larger 
quantities of benzol or toluene. For high 
filtering rates you need high acetone 


content. In order to get good pour point 
material and high oil yield it is necessary 
to strike a happy medium in the chilling 
temperatures and quantities of ketone, 
benzol, and toluene. I have a rough flow 
sheet diagram of the process showing 
the solvent and oil mixed and passing 
through an exchanger. (See Fig. 12) 
The oil is forced through the exchangers 
and the chillers with a pump but no 
pumping takes place between the chill- 
ing process and the filters to avoid de- 
stroying the crystalline structure. The 
solvents in the oil are mixed and passed 
on to filters. I believe the installation at 
Lawrenceville, Illinois, uses a rotary- 
type filter. The wax is removed from 
the filters, washed with cold solvent to 
remove oil, and is warmed by heaters and 
put through the separators. The ketones 
are recovered. The wax is taken through 
a series of exchangers to the wax distill- 
ing tower where the solvent is flashed 
off. The wax is put through a steamer 
and goes to storage. The oil from the 
filter comes off in two separate stages; 
part in the wash from the cake, the other 
as it is filtered. It is then taken back to 
the receivers and the solvent flashed off 
and the oil taken over to the steam strip- 
per and discharged. 

Eprror’s Note: To be continued in 
an early issue of The Petroleum Engi- 
neer, 




































































































































































Fig. 12. Solvent —— process (Courtesy Texaco Development Corporation) 
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ECAUSE the war can 
be won or lost on Amer- 
ica’s industrial front as easily as 
on the battle field — American in- 
dustry has found it pays to protect the 
precious machinery and power plants 
they must depend upon in order to 
meet our war demands. American Air 
Filter equipment has been an impor- 
tant factor in accelerating deliveries of 
war materials and saving valuable 
machinery from destruction by abra- 
sive dust. Production schedules acceler- 
ated many times normal have doubled 
or trebled the running time of gas 
engines, diesels and compressors in use 
throughout the nation, which means 
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AVENUE LOUISVILLE, KY. 


that clean air is more vital 
to their operation today than 
at any previous time. 
The American Air Filter Company 
offers the only complete line of air 
cleaning equipment made for engine 
and compressor service. Outstanding 
among the several types available is 
the Cycoil Oil Bath Air Cleaner which 
offers exclusive 4-way cleaning, assur- 
ing positive dust protection under the 
most severe conditions. Send for bul- 
letins describing American Air Filter 
equipment for engine and compressor 
requirements. These bulletins are 
available without obligation. 


COMPANY, INC. 


In Canada, Darling Bros., Ltd. Montreal 
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Glycol dehydration plant that conditions 60,000,000 cu. ft. of gas per day 
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Dehydration of Natural Gas 


x¢ Although all dehydration plants have a basic 
function, designs vary according to conditions 
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TATISTICAL information reveals 
that in the 12 months ending June 
3, 1942, the sales of natural gas totaled 
931,814,400,000 cu. ft., which is an in- 
crease of 11.6 percent from a year ago 
Comparable yearly gains have been re- 
ported for several years. The greater 
part of these increases had to be han- 
dled by existing or recently completed 
transmitting facilities, which in many 
cases necessitated higher operating pres- 
sures. With these increased pressures 
came additional operating problems to 
be considered if. potential demands were 
to be satisfied. Not the least serious was 
the increasing difficulties encountered 
by ice or hydrate formation at these ele- 
vated pressures, which caused line stop- 
page and interrupted service. 

By hydrate formation is meant the 
formation of crystalline compounds of 
water and gas, which under pressure ex- 
ist at temperatures varying from 34°F. 
at 110 lb. per sq. in. to 64°F. at 1000 
Ib. per sq. in. 

Dehydration, or the elimination of 
entrained water vapor, is reported’ to 
have begun in 1926. The first complete 
gas-dehydration plant, which employed 
a brine solution, was installed at the 


AW. L. Shively, Koppers Company, Gas Age Record, 
p. 45, October 26, 1939 
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Oklahoma Natural Gas Company 





ROY W. PARKER 


has been in the employ of the Oklahoma Nat- 
ural Gas Company for about 17 years, serv- 
ing in the measurement department, the meter 
repair department, as assistant chemist, as 
chief chemist, and now. as industrial sales engi- 
neer—Prior to his affiliation with Oklahoma 
Natural he had been employed in the refining 
department of The Texas Company, from 1923 
to 1926—He is a graduate of Southeastern 
State College. 





Grand Rapids Gas Light Company in 
mid-summer of 1928. In the interven- 
ing years the engineering personnel of 
gas companies and U. S. Bureau of 
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Mines engineers have applied their tech- 
nical knowledge and skill in a study of 
gas hydrates and their relation to the 
operation of natural gas pipe lines. 
These studies and resultant data have 
appeared progressively in the trade jour- 
nals and have aided materially in cor- 
recting many of the objectionable diff- 
culties that have arisen in this phase of 
the gas business. 


Advantages of Dehydration 


The advantages of gas dehydration 
are well known and can be summarized 
as follows: First, increased line capacity 
by preventing clogging with condensed 
water, eliminating partial or complete 
stoppage due to freezing; second, re- 
tarding of internal corrosion, which in 
time might be responsible for excessive 
leakage or line ruptures; third, allevia- 
tion of dust problems in distribution 
systems, and fourth, elimination of 
drips and their associated expense and 
gas waste in blowing. 

With a full realization of the prob- 
lems confronting them it was only nat- 
ural that a wide diversity in plant de- 
sign and corrective methods should be 
evolved by technical staffs. Fundamen- 
tally, the same results were sought, but 
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Specializing in the production of power for over 40 years, Your Dollars 
" x are Power, too — 
dependable Continental Red Seal Engines are today Buy War Bonds 


in action on all fronts — powering vital equipment for 
our land, sea, and air forces—providing essential 
units of power for industries, farms, and for America's 
great oil fields which are producing the black gold, 


the power-fuel so vital for transportation and attack. 
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Individual well dehydration installation in West Virginia. 
This is a portable unit and as many as five have been 


manifolded to handle large gas volumes 
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investigators realized that the perform- 
ance of a dehydration system, whether 
it be by solid adsorption or liquid ab- 
sorption, depended upon both the de- 
humidifying agent and the equipment 
design. This resulted in several classes 
with variations of each. A late review 
of current information and data indi- 
cates that three systems or processes are 
now in general use. In describing these 
types or classes they do not lose their 
basic identity, but individual charac- 
teristics are noted. The principal differ- 
ence is in the state of matter at which 
the absorbent or adsorbent, liquid or 
solid, exists. 


Processes in Use 


The three most widely recognized 
and accepted methods of drying gas are 
as follows: 

1. Absorption 
a. by solids 
b. by liquids 
Refrigeration 
4. Adsorption 


5 


A survey of available information 
relative to the most applicable installa- 
tion reveals a general opinion of agree- 
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ment that physical conditions, individ- 
ual to that particular case, will influ- 
ence or determine type selection. The 
pioneer liquid absorption plants em- 
ploying a hygroscopic contact solution 
have the features of much later units. 
The basic cycle was that of the well- 
known gasoline absorption plant prin- 
ciple. As dew-point depression is the 
objective, the effective minimum range 
of each method is of paramount im- 
portance. These are given for a condi- 
tion of 500-lb. pressure and 70°F. con- 
tact temperature as: Cooling, 55°F.; 
calcium chloride solution, 40°F.; di- 
ethylene glycol, 20°F., and activated 
alumina, minus 70°F. 

The drying agents listed, with a few 
experimental variations, were intro- 
duced to the industry in that progres- 
sion. In the hygroscopic group can be 
placed calcium chloride, calcium chlo- 
ride plus organics, glycerine, zinc chlo- 
ride, and diethylene glycol 

Calcium chloride solutions are still 
used where dew-point depression will 
permit, the limit being approximately 
25°F. The corrosive nature of this me- 
dium particularly when even traces of 
oxygen or hydrogen sulphide are pres- 
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High-pressure gas enters these heating units before 
beginning its course through the dehydration 


plant 


PBB BB BFF EPP I_IP_PI_—P_P_oP™_—I™_™PI_P_PP PPB PPP PPP PPD ODD P DDD P De 


ent, is a determining factor in its appli- 
cation. 

Calcium chloride when mixed with 
an organic material, such as glycerine 
or diethylene glycol, will permit a 
dew-point of 35°F. with 75° contact 
gas at 300-lb. pressure.” Glycerine has 
been tried but found unsatisfactory be- 
cause partial oxidation resulted in a 
highly viscous state of liquid with less 
effective hygroscopic value. Zinc chlo- 
ride has been used experimentally and 
produces depressions comparable with 
glycol, but its corrosive nature and cost 
discouraged general use. 


Diethylene glycol has found wide- 
spread acceptance in the last five years 
as an absorbent when extremely low de- 
pressions were not necessary. During 
the intervening years operating experi- 
ence in these plants has proved this ma- 
terial to have definite advantages as 
compared to other liquid agents. It has 
a 60° dew-point depression. It also has 
desirable physical properties, being non- 
corrosive, moderately viscous, and has 
slight lubricating properties, besides be- 
ing chemically stable. The cost and 


*Henry N. Wade, Parkhill-Wade, Inc., Gas, Septem- 
ber, 1936. 





PETROLEUM ENGINEER, January, 1943 











GET THE MOST OUT OF EVERY ELECTRODE 







| Welding electrodes are scarce and must be conserved. 
By burning every electrode down to a 2” stub you can 

save up to 5 Ibs. of electrodes from every 50 Ib. box. 
This is one important way that good welding operators 
are helping to meet the electrode shortage. Some other 
important rules to follow are: 


Follow these suggestions to get the maximum work out of every 
electrode. In this way you can help prevent waste of the vital 
materials that are needed for victory production. 


Reduction 


Generai Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 
IN TEXAS: 
MAGNOLIA-AIRCO GAS PRODUCTS CO. 
General Offices: HOUSTON, TEXAS = : 
OFFICES IN ALL PRINCIPAL CITIES Re ——— 













) IDLE CYLINDERS ARE PRODUCTION SLACKERS: Keep ‘em tolling fot victoryl. 
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Water removed from 
gas as steam 
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Flow diagram of a diethylene-glycol dehydration plant 








availability at this time might be a dis- 
advantage. 

The relatively recent commercial 
production of solid granular adsorbents, 
coincident with abnormally higher gas 
pressure now used, has attracted the 
field operators to this type of dehydra- 
tion. The solid-adsorbent type plant, 
using activated alumina, is necessary 
when substantially complete dehydra- 
tion is required. Activated alumina is a 
granular, inert, porous solid capable of 
removing substantially 100 percent of 
the moisture from a gas until it has 
taken up 12 to 14 percent of its weight 
of water. The alumina is a bauxite prod- 
uct of which there are several grades. 
One deviation of pure alumina has the 
trade name “Florite” and is being used 
satisfactorily in adsorption plants at this 
writing. 


Plant Design and Operation 


In any dehydration system, whether 
it be solid adsorption or liquid absorp- 
tion, there are two important items to 
consider. The first is the absorbent it- 
self, and the second is the equipment 
employed. Both contribute to the per- 
formance, that is, the cost of removing 
a unit quantity of water. From avail- 
able information regarding operating 
experiences of several types and com- 
binations, it is apparent that satisfac- 
tory results are to be expected if pre- 


liminary engineering studies are made ° 


and their relation to the problem cor- 
rectly applied. For the purpose of this 
article, the discussion of design and op- 
eration of plants will be primarily con- 
fined to the diethylene glycol absorp- 
tion and alumina adsorption types. At 


114 


present these are the accepted choice 
and current trade journal releases dis- 
cuss their mechanical features and op- 
erating performances. 

Different operating conditions on gas 
transmission systems obviously call for 
various plant design to meet those con- 
ditions successfully and economically. 
The following covers in some detail the 
more recent installations as reported. 


Increased volumes and higher dis- 
charge pressures at the Sneed station* 


of the Panhandle Eastern Pipe Line 


Company accelerated hydrate composi- 
tion, necessitating a dehydration plant. 
This plant is an excellent example of 
planned engineering and exacting con- 
struction. The plant consists primarily 
of three contactor-separator vessels, di- 
ethylene circulating pumps, a fraction- 
ating column, and the necessary control 
equipment for automatic operation. 
Steam is used for pump power and rec- 
tification of the lean glycol. The con- 
tactor-separators contain an internal 
baffle arrangement as might be found in 
a steam trap, and designed with a con- 
vex baffle at the top of the gas inlet. 
After gas-glycol contact the dry gas 
enters the transmission line and the lean 
glycol gravitates to the bottom where 
it flows into a float tank and is auto- 
matically pumped to a separator and 
vent tank. Here the gasoline and glycol- 
water mixture separates, the gasoline 
being drained off the surface and the 
water-glycol is forced to a rectifying 
column. These operations are controlled 
by motors actuated by float controls. 
When this water-glycol level is at its 
low point, automatic venting is pro- 


3F. S. Young, The Petroleum Engineer, June, 1941. 
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vided. Before entering the rectifying 
column the water-glycol mixture is 
preheated in a bank of heat exchangers 
by hot glycol from the bottom of the 
column. The liquid enters the still and 
gravitates over bubble trays to the bot- 
tom where it is piped to a reboiler and 
heated to 270°F. to remove water and 
then re-enters the still. 

This hot steam. and glycol vapors 
ascend the tower from tray to tray 
through bubble caps. As they ascend, 
they are met by the downward flow of 
lean glycol. The glycol vapors tend to 
join the down-flowing liquid, and the 
water as steam tends to rise, thus ef- 
fecting a concentration of glycol. To 
prevent glycol vapors from being car- 
ried away, water as a reflux is piped into 
the top tray, which maintains a tem- 
perature differential between top and 
bottom. As the reflux water descends, 
its temperature increases t9 a point 
where entrained water on the upward 
flow is evaporated, thus enriching the 
glycol. Steam-glycol vapors from the 
heat exchanger entering the still for the 
separation processes, bubble up through 
this reflux, and are fractionated in the 
same manner as the vapors ascending 
from the bottom. The enriched hot gly- 
col is pumped through the heat ex- 
changer in which the incoming water- 
laden glycol is preheated. From the ex- 
changer, the enriched glycol enters a 
surge tank from which it is pumped to 
the top of the contactor to begin an- 
other circuit. 


Glycol Plants 


The United Gas Pipe Line Company 
recently installed three glycol plants on 
their Lirette-Gibson-Mobile transmis- 
sion line project.* Two are 60,000,000 
cu. ft., 750-lb. units and the other a 
15,000,000 cu. ft. 500-lb. unit. Condi- 
tions necessitate a 15°F. outlet dew- 
point or a 55° depression from 70°F. 
gas. The plants are of the latest engi- 
neering design, equipped with full auto- 
matic flow control instruments. The 
same general design of contactors, stills, 
reboiler, exchanger, and surge tank con- 
stitutes the plant. Dowtherm vapor for 
heating the glycol is generated in small 
vertical boilers. There is no loss of glycol 
in these systems as they are completely 
closed. Before the plant was built at 
Lirette, it is reported that 300 to 500 
gal. of water accumulated each day in 
a drip 30 miles downstream. No liquid 
has been recovered since drying began. 

The chief variation in diethylene 
glycol plants now built is in the heating 
methods employed. These include ordi- 
nary small steam boilers, direct-fired 
heaters, and Dowtherm boiler installa- 
tion. 


4F. H. Love, The Petroleum Engineer, September, 
1942. 
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PRECISION 





MORE HORSEPOWER AT 
LESS COST is the net result 
when your engine or com- 
pressor is equipped with 
COOK'S Precision Metallic 
Packings. Here's why: 











Precision construction as- 
sures positive seal of the pressure. 


Basic design allows for rod misalignment 
and vibration, without added friction and 
wear, provides automatic compensation for 
wear and guarantees a constant oil film be- 
tween rings and rod. 


Regardless of the make or type of your 
equipment you can have the improved opera- 
tion and years of repair-free service COOK’S 


Precision Packings bring, because there is a Seattle, Tulsa. 


= COOK’S 
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METALLIC ROD PACKINGS 


proved type and material for all prevailing 
pressures and temperatures. Shown above is 
the annular cup type. 


Many engine and compressor manufac- 
turers supply COOK’S Packings as original 
equipment—others furnish them on request. 


So, when ordering new equipment, specify 
COOK'’S Packings. 


For equipment in service, write or call our 
nearest office. 


C. LEE COOK MANUFACTURING CO., 
Incorporated, Louisville, Kentucky. Branch 
Offices and Representatives — Baltimore, 
Boston, Chicago, Cleveland, Houston, Los 
Angeles, Mobile, Montreal, New Orleans, 
New York, Portland, Ore., San Francisco, 


ee ee 
PACKINGS 


(Unretouched Photo) 





























































































Contactor tray design is important 
in glycol plants. This is particularly 
true if the gas flow rate through the 
plant is not regulated closely. Surges in 
gas flow causes the retained glycol in 
the bubble trays to be dumped into the 
lower section. As it is automatically 
pumped to the reconditioning still by 
float control, a constant flow through 
the still will not permit time for de- 
humidification. The reverse is true of 
abnormally low flow rates. The elapse 
of time between the transfer of con- 
tactor water-laden glycol to the still is 
of such duration that overheating oc- 
curs in the still by slow cycling. 

Diethylene glycol at a quoted price 
of $1.50 per gal. sounds very expensive, 
however, it has been reported*® from 
cost record kept that the glycol item is 
0.003 gal. per 1,000,000 cu. ft. of gas 
conditioned or less than 5 cents per 
1,000,000 cu. ft. of gas. Plant con- 
struction cost will average about 
$750.00 per 1,000,000 cu. ft. capacity. 
Capital charges, including taxes, insur- 
ance, interest on investment, deprecia- 
tion, and maintenance is shown as $0.54 
to $1.08 per 1,000,000 cu. ft., the ac- 
tual cost being a function of the plant 
load factor. Labor cost per unit condi- 
tioned decreases as plant capacity in- 
creases. For a 60,000,000 cu. ft. plant 
the labor item will be about $0.30 per 
million. The elimination of high-pres- 
sure steam—use of gas-driven glycol 
pumps—automatic operating and safe- 
ty controls and an effective minimum 
glycol rate all contribute to the econ- 
omy of unit gas volume cost. Twenty- 


"T. S. Bacon, Gas Age, Mav 21, 1942. 


five gallons of circulated glycol per 
1,000,000 cu. ft. of gas in a 4-tray con- 
tactor results in an effective dew-point 
with gases of less than 40 lb. of water 
per 1,000,000 cu. ft. This minimized 
glycol rate also reflects a cost reduction 
in pump cost, power, and initial invest- 
ment in coolers, reboiler, and heat ex- 
changers. The cost of gas conditioned 
in the modern plant is given as 4 to 6 
mills per M. cu. ft. 


Solid Adsorption Plant 


The solid adsorption type plant has 
received increasing consideration the 
last two years. Because of its relatively 
recent adoption, published information 
on operation is limited. There are sufh- 
cient data available, however, to estab- 
lish this method as practical and eco- 
nomical, especially when transmission 
pressures exceed 750 Ib. 

The Southern Natural Gas Com- 
pany” completed a 1200-lb. line last 
year and at such pressure dehydration of 
a wider dew-point range than usual 
was necessary, as the hydrate decompo- 
sition temperature is 67.1°F. The solid 
adsorbent type was chosen for the fol- 
lowing reasons: (1) Greater dew-point 
depression, (2) continued availability 
of adsorbent material, (3) simplified 
process of reactivation, (4) absence of 
solidifications under higher pressures, 
(5) low operating cost, and (6) appar- 
ent freedom from entrained losses. 

This plant consists of four absorber 
towers, set in batteries of two towers 
in parallel; a 104-hp. oil-field type boil- 
er; one reactivation gas heater; two re- 


"C. E. Terrell, Gas Age, June 4, 1942. 
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Flow diagram of dehydration plant at Sneed Station 
of Panhandle Eastern Pipe Line Company 
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activation gas heat exchangers, and a 
condensate receiver. The absorbent 
towers have four trays spaced five 
apart to prevent packing of the ma- 
terial. Inlet and outlet gas connections 
are at the bottom. Inside the tower is 
an 8-in. elbow riser welded to the inlet 
and extending to the top. Through this 
the gas passes to the top of the tower, 
then downward through the drying 
agent where it enters the main gas line. 
This outlet dew-point averages minus 
12°F. Two of the towers are charged 
with activated alumina and two with 
“Florite.”” Each tower has a 6500-lb. 
charge of the desiccant. The batteries 
are operated alternately in eight-hour 
cycles. One battery is being reactivated 
whereas the other is in service. Gas heat- 
ed by steam to 380°F. passes to the 
lower part of the wet adsorber for five 
hours at approximately 200,000 cu. ft. 
per hour. At the end of this period the 
temperature at the tower top will have 
reached 325°F. at which point it is 
automatically shut off. This hot water- 
ladened gas is piped to heat exchangers 
where it is cooled to 60°F. At this tem- 
perature condensation results and the 
partially dehumidified gas enters the 
bottom of the active contactor for final 
drying. 

Experience’ indicates the ‘‘Florite” 
may have a slightly greater affinity for 
hydrocarbon vapors and slightly less 
adsorptive properties for water vapor 
than the activated alumina. The alum- 
ina may be selective and have the fac- 
ulty of more readily releasing what 
might be termed the super-saturation 
of hydrocarbons that takes place in 
both desiccants in the first hour or so 
of exposure to the gas flow and which 
are largely displaced by water vapor in 
the later hours of the cycle. Conclusive 
deductions relative to selectivity will 
probably be established from future 
plant operation. 

Recent flow tests indicate there is a 
greater pressure loss through the “‘Flo- 
rite” than through the alumina. After 
a year’s operation at the above described 
plant the original charges of desiccant 
appear to be as effective as at the begin- 
ning. The price of the “Florite” is ap- 
proximately 7 cents per Ib. and alumina 
is 24 cents per lb. 

The Oklahoma Natural Gas Com- 
pany is just completing a 60,000,000 
cu. ft. per day solid adsorbing type 
plant near Chickasha, Oklahoma. This 
plant will handle gas taken from the 
cement field at 1800-lb. pressure and 
after dehydration will be transmitted 
through their line to Stroud, Oklahoma, 
where it enters the main transmission 
system. It is a two contactor tower 
plant, each charged with 8000 Ib. of 


E. Verrell, Privat Communication, 


". December, 
194? 





PETROLEUM ENGINEER, January, 1943 














THE PETROLEUM ENGINEER, January, 1943 





A Section of Union Wire Rope 
Research Laboratory 


Out of some 4000 steel formulas, relatively few are suited 
to wire rope making. From long years of experience, Union 
Wire Rope engineers and metallurgists have determined 
upon a steel formula for each type of Union Wire Rope. 


To be certain each heat meets specified analysis, steel is 
examined under a powerful microscopic photo and scanning 
machine (see photo at top right).In minute detail its micro 
structure and inherent grain size are analyzed. From this 
analysis is determined the controlled heat-treatment and 
the subsequent processing operations it is to be given in 
the mu. to secure wire meeting the exact specifications 
desired. 

Samples of the wire then are brought back into the 
elaborate Union Wire Rope laboratory. First it is sub- 
jected to hardness tests under a delicate pendulum machine 
(see left photo above) and. its Brinell hardness deter- 
mined. Then in a group of six physical, testing machines 
(see photo at top center) the actual tenisle strength, tor- 


SEND FOR ROPE DOPE Tells how to make wire rope 
last longer—how to handle and install it—how to socket 
or splice—and a wealth of other helpful information. 


WHEN YOU NEED PREFORMED WIRE ROPE 


SPECIFY union-formed 








In War Production 


BIRTHPLACE OF TOUGHNESS 





sional values, fatigue life, ductility and hardness of wires 
of all grades and sizes are checked. Here, before the wire is 
stranded, the ultimate tensile strength, toughness and dura- 
bility of Union Wire Rope is pre-determined. 


Many other research activities are constantly carried on 
in Union Wire Rope’s laboratory. Although not pictured 
here, there are scientific research machines for testing wire 
coatings by the salt spray, Preece, strip test and wrap 
test methods. 


Here tough wire is born and on long lines of stranding 
machines (many of them designed by our own engineers) 
it grows into Union Wire Rope of maximum strength and 
greater toughness to withstand harder use and longer service. 


UNION WIRE ROPE CORPORATION 
2106 Manchester Ave., Kansas City, Mo. 


Tulsa © Houston * Chicago © Salt Lake City © New Orleans * Monahans 
Portland ¢ Ashland,,Ky. © Atlanta 
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“THE ULTIMATE LOW COST WIRE ROPE” 
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Flow diagram of calcium chloride dehydration plant 








“Florite.”” The operating cycle is similar 
to that already described. 
Technical Studies 

It is evident that in the earlier stages 
of gas dehydration studies, the chief 
concern was with practical field diffi- 
culties and ways and means of over- 
coming them. It became apparent, how- 
ever, that such work was somewhat re- 
tarded by the lack of more exacting 
basic information on the chemical and 
physical characteristics of these hy- 
drates. These technical studies resulted 
in much valuable data that could be 
correlated with the mechanical program 
of progress, thereby effecting a better 
understanding of the entire picture. 

The hydrate* characteristics of a 
number of natural gases have been de- 
termined dealing with pressure-temper- 
ature-composition behavior of various 
pure gaseous mixtures. No simple rela- 
tionship was found that is positive evi- 
dence of the hydrate characteristic of 
a gas from its analysis. Ordinarily, how- 
ever, it can be concluded that the higher 
the thermal value of a gas, the more 
readily it will form hydrates. 


Further reports® have extended both 
the data and the theory of the gases. 
This information presents methods for 
predicting the temperature at a given 
pressure or vice versa, at which natural 
gases will form hydrates if saturated 
with water. Data are shown for me- 
thane-propane-water, methane-pen- 
tane-water, and methane-hexane-water 
systems in four-phase equilibrium. The 
data indicate that natural gas hydrates 
behave as a solid solution and that pen- 
tanes and heavier hydrocarbons do not 
enter into the solid phase. The equilib- 
rium constants present data that permit 

*W. M. Deaton and F. M. Frost, Gas, June, 1940. 


PD. L. Katz and D. B. Carson, Gas Age, February 26, 
1942. 
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approximations of conditions for hy- 
drate formation, from composition of 
the gas. 

Knowledge of the water content’® of 
gas under pressure is of value to the gas 
engineer in the operation of gas systems 
and particularly in a study of gas de- 
hydration. Experimental work with two 
natural gases, air and helium, shows 
that the water content of these satu- 
rated gases at pressures up to 600 |b. 
per sq. in. may be higher than the val- 


WW, M. Deaton and E. M. Frost, American Ga 
Journal, October, 1941. 





ues calculated from vapor-pressure data 
using common gas laws. The water- 
carrying capacity of the natural gas 
studied was 30 to 35 percent greater 
than calculated values. 

Technical data that permit the pre- 
diction of the temperature distribu- 
tion'' along a gas transmission line are 
of importance in determining the possi- 
bility of hydrate formation and quan- 
tity of water at various points in the 
line. By means of equations and a tem- 
perature-pressure-enthalpy chart it is 
possible to calculate how much gas must 
be heated to prevent trouble; amount 
of heat required; whether hydrates will 
form at a designated point, and amount 
of entrained water. 


In conclusion, it can be said that al- 
though most of the types of dehydra- 
tion plants have a basic operating cycle 
and similar units, they are designed for 
a given set of conditions. No doubt im- 
provements will continue to appear 
both in design and in operation, as the 
equipment manufacturers, the research 
engineers, and technicians are continu- 
ing this work. This will probably result 
in even more streamlined installations. 

The author wishes to express his grat- 
itude to C. E. Terrell, Southern Natural 
Gas Company; Louis Weiss, Stearns- 
Roger Manufacturing Company, and 
E. J. McConnell and Frank Orelup, 
Oklahoma Natural Gas Company, for 
their interest and assistance in the prep- 
aration of this material. 


MR. V. Dunkle, Gas, September, 1942. 
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A single adsorber type dehydrating installation on a pressure-maintenance 
project. Activated alumina is the drying medium 
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CAST IRON PUMP PLUNGERS WILL 


STILL HAVE THEIR 








Business is H% 
usual in the 
Oil Industry 











PEARL HARBOR has changed many traditional methods of 
operation. With the advent of steel plungers years ago, cast 
iron pump plungers were pushed aside and forgotton by the 
Oil Industry who had previously found them quite acceptable. 
Today the existing steel shortage coupled with definite im- 
provements in iron foundry practice, plus scientific heat 
treating, has put the cast iron plunger back on top again. 
Axelson is proud of the service which operators are reporting 
on their use of cast iron plungers. Every effort is being made 
to build into these plungers the high quality and workman- 
ship which has characterized Axelson for over 50 years. 
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AXELSO 
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With this suitable substitute, we can honestly say that pump 
plungers will continue to have their regular ups and downs 
for the duration. Don’t forget either that worn steel plungers 
should not be discarded, for each one until completely worn 
out presents a possibility of reclaimation. 


Today Axelson Pumps and Sucker Rods are handling War 
loads to beat the War lords. Cooperate with your Axelson 
Service Engineer, he'll help you to keep your wells pumping. 


AXELSON MANUFACTURING COMPANY 


Post Office Box 98, Vernon Station, Los Angeles, California « St. Louis, Missouri 
$0 Church Street, New York City * Tulsa, Oklahoma + Mid-Continent and 
Eastern Distributor: Frick-Reid Supply Corporation * Rocky Mountain Distribu- 
tor: Great Northern Tool & Supply Company « Foreign Distributors: Axelson 
Manufacturing Company, Avda, Pte. R. Saenz Pena 832, Buenos Aires, 
Argentina « Industrial Agencies, Ltd., 7 High Street, San Fernando, Trinidad, 
British West Indies « C. C. McDermond, Apartado 331, Maracaibo, Venez. 


MANUFACTURES AND SEAYUSCLS 


DEEP WELL PLUNGER PUMPS AND SUCKER RODS 
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Secondary Recovery May Have Vital Role 
In the War Effort 


A PETROLEUM 
{ENGINEER 


ihe 


x sive 


UTHORIZATION of a study of 
A secondary recovery methods by 
the Topical Committee on Production 
Practice of the Division of Production, 
American Petroleum Institute at the 
Mid-Year Meeting held in Wichita, 
Kansas, May, 1938, did not result in 
those connected with the proposal fore- 
seeing that the completion of certain 
phases of the work designated would 
come at a time when the combined im- 
pact of war conditions on the oil indus- 
try and a declining rate of discovery of 
new fields would make the application 
of secondary recovery methods for in- 
creasing production of oil of vital im- 
portance in several states. The general 
program of the Standing Subcommit- 
tee on Secondary Recovery Methods at 
the time of its organization was: 

1. To demonstrate that the petro- 
leum industry has not been unmindful 
of its obligation to conserve the avail- 
able oil resources of the nation. 

2. Toassemble information and com- 
pile data on many existing secondary 
recovery operations in the United States. 

3. To provide theoretical and prac- 
tical information to serve as a guide for 
the efficient recovery of oil. 

4. To develop interest in the preser- 
vation of marginal properties and fields, 
which otherwise might be abandoned 
unless some method for the stimulation 
of production were applied. 

It was recognized at the beginning of 
the A.P.I. study that the application of 
secondary recovery methods constituted 
one very important phase of a national 
program for the conservation of oil. 
Such being the case, the work of the 
Subcommittee received instant and con- 
tinued encouragement from Federal au- 
thorities and bureaus, from state regu- 
latory bodies, and from the Interstate 
Oil Compact Commission. In course of 
time a continued increase in interest in 
the Subcommittee’s work was manifest, 
as was reflected by the symposium on 
secondary recovery held by the Inter- 
state Oil Compact Commission at Lex- 
ington, Kentucky, June 19 and 20, 

1942, and by the contribution the Sub- 
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PAUL D. TORREY 


is chairman of the Standing Subcommittee on 
Secondary Recovery Methods, American Petro- 
leum Institute—Received the degree of B.S. in 
petroleum geology in 1925 from the University 
of Pittsburgh—Served for two years with the 
Oil and Gas Division, U.S.G.S., in Utah, Wy- 
oming, Montana, Arkansas, and Pennsylvania 
—Spent a year with the Northwestern Pennsyl- 
vania Oil Producers Association as gelogist and 
petroleum engineer—In 1928 opened an office 
as consulting geologist and engineer specializ- 
ing on secondary recovery methods in eastern 
gas fields—Iin 1935 joined Sloan and Zook 
Company as geologist in charge of exploration 
work in the Texas Gulf Coast and Lovisiana— 
Later entered consulting work, making his head- 
quarters in Houston, Texas. 





committee was able to make at approx- 
imately the same time to the Oil Re- 
serve Committee appointed by the Pe- 
troleum Industry War Council. 

The publication by the American 
Petroleum Institute of Secondary Re- 
covery of Oil in the United States, 
during November, 1942, served further 
to focus attention on the increased pos- 
sibilities of application of secondary re- 
covery methods. Coming at a time when 
expanded production, particularly in 
many of the older, Eastern fields, is be- 
ing encouraged by the Office of the 
Petroleum Administrator, the oppor- 
tune nature of the publication of this 
book should be quite evident. 

It may be stated with little fear of 
contradiction that the application of 
secondary methods has served in the 
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xt Decline in discovery of new fields enhances importance of 
secondary recovery methods to increase oil production 


past to produce oil that otherwise would 
be unobtainable and has perpetuated 
the oil business in a number of fields. 
At present, during a period of national 
emergency, the same methods, proved 
by years of successful, practical experi- 
ence, may be employed to provide oil 
expeditiously that is sorely needed for 
defense purposes. The writer firmly be- 
lieves that the proper application of 
secondary recovery methods can serve 
to stimulate production of needed 
crudes in certain fields where the scarci- 
ty of materials or existing well-spacing 
regulations preclude extensive new de- 
velopment to increase primary produc- 
tion. 


Secondary Reserves of Oil 


Any consideration of the amount of 
oil available in the United States by the 
application of secondary recovery meth- 
ods properly must take into account 
the fact that large reserves are known 
that cannot be produced profitably un- 
der existing price schedules. Further- 
more, it should be emphasized that the 
accompanying tabulation (Table 1) of 
secondary reserves should not be con- 
fused with the annual reserve estimates 
prepared by a specially designated A.P.I. 
committee. The proved secondary re- 
serves herein listed, taken from page 11 
of “Secondary Recovery of Oil in the 
United States,” comprise oil in fields 
essentially depleted by primary produc- 
tion methods that can be produced 
profitably at present by secondary meth- 
ods. The semi-proved and marginal re- 
serves represent oil in known reservoirs, 
which competent engineering analysis 
indicates should be adaptable to sec- 
ondary recovery operations, but which 
because of low possible recovery or high 
development cost cannot be regarded as 
being immediately available. 

Since the compilation of Table 1, re- 
liable information has been developed 
that justifies an increase in the estima- 
tion of the semi-proved and marginal 
reserves by approximately 1,000,000,- 
000 bbl. This increased reserve exists in 
Pennsylvania, Kansas, Oklahoma, and 
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On the job with every Lane-Wells 
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They joined Lane - Wells ten years 


ago and spend their entire time 
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California. Therefore, it now appears 
reasonably safe to predict that the pos- 
sible secondary reserve in the United 
States amounts to about 4,500,000,000 
bbl. This figure represents an increase in 
the now known petroleum reserves of 
the country by about 20 percent. 

Attention is called to the fact that 
this substantial addition to the proved 
reserves of the United States constitutes 
oil for which no costly or hazardous 
exploration program is required. The 
increased reserve occurs in known reser- 
voirs in which secondary recovery meth- 
ods are being applied or in which en- 
gineering investigation indicates a high 
probability of successful application. 

Although, obviously, it would not be 
practicable to produce the secondary 
reserves at a rate sufficient to meet the 
entire national requirement, it is a mat- 
ter of great significance that these re- 
serves are equivalent to an average daily 
oil production of 4,000,000 bbl. for a 
period of slightly more than three years. 
The hope can be expressed that the in- 
crease in the Nation’s oil reserves, 
brought about solely by the proved ap- 
plication of secondary recovery meth- 
ods, will be adequate to supply much 
of the oil required for the victory of the 
United States and its Allies. Should such 
be the case, at the end of hostilities, the 
reserves of oil available to supply the 
normal, peace-time requirements of our 
people should not be diminished mate- 
rially from the present known primary 
reserve. 

It should, of course, be appreciated 
that the accuracy of estimation of sec- 
ondary recovery reserves is more reliable 
in states where these methods have been 
applied extensively, and where actual 
operating experience has been combined 
with scientific investigations to provide 
a sound basis for the development of re- 
serve calculations. These conditions ex- 
ist with greater frequency in the older 
oil fields of the Eastern States, although 
great progress has been made in the last 
five years in the Mid-Continent and 
Southwestern States. It is indeed a for- 
tunate coincidence, however, that the 
large, proved secondary reserves of the 
Pennsylvania Grade Crude Oil Area are 
situated in such close proximity to the 
areas where oil is presently needed so 
desperately both for the use of the 
armed forces of the United States and 
for essential civilian consumption. If 
the present production of Pennsylvania 
Grade Crude Oil, which comes largely 
from secondary recovery operations, 
were not now available the lack of this 
certain source of supply might have 
very critical aspects. The contribution 
to the war effort now being made by 
the progressive operators in the Eastern 
States must be recognized as an impor- 
tant partial source of relief from an 
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TABLE | 
Estimated secondary oil reserves in the 
United States 


In most cases as of January 1, 1942 
Millions of barrels 


Semi- 
Proved | oreved and Total 


State reserves | marginal | estimated 
reserves reserves 
New York 107 123 230 
Pennsylvania 425 154* 579 
West Virginia 147 170 317 
Ohio 20 40 60 
Kentucky 39 31 70 
Illjnois 1s 208 226 
Kansas 228 t 228 
Oklahoma 249 270t 519 
lovisiana 36 107 143 
Texas 59 911* 970 
Roky Mountain 
States 27 § 27 
Total 1,355 2,014 3,369 
*This figure includes only marginal reserves. Addi- 
tional semi-proved and physically recoverable reserves 
in Pennsylvania have been estimated variously as high 


as 879,000,000 bbl. 

+Unknown, but probably of large magnitude. 

tAn addition’! physically recoverable reserve of 200 
to 400 million bbl. in certain fields has been estimated 
by competent authorities obtainable at a substantially 
increased price. 

*This figure does not include indicated results from 
salt-water injection in the East Texas field. 

§Unknown, but probably of small size, and not in 
excess of estimated proved secondary reserves. 











acknowledged difficult situation in the 
distribution of petroleum products. 


Status of Operations 


The importance of secondary recov- 
ery operations in the production of oil 
is more apparent in certain of the East- 
ern States than elsewhere. This may be 
demonstrated most impressively by cit- 
ing an increase in production in New 
York of 600 percent since 1912 and an 
increase in production from the Penn- 
sylvania part of the Bradford field of 
800 percent since 1912. These substan- 
tial gains may be attributed directly to 
the application of secondary recovery 
methods. 

A summary of some statistics relat- 
ing to the magnitude of secondary re- 
covery operations in the United States, 
as compiled by the A.P.I.’s Standing 
Subcommittee on Secondary Recovery 
Methods, reveals that a minimum of 
306,282 acres of oil productive territory 
was affected on which there are some 
50,636 producing wells and 34,956 in- 
jection wells. These comprise some 1236 
different projects in 254 separate fields 
with an estimated plant investment of 


$281,496,000. The value of secondary 
recovery oil produced in the United 
States during 1942 is estimated to be 
$84,000,000. 

The influence of secondary recovery 
operations on total production in Kan- 
sas and Oklahoma is becoming of greater 
prominence, as both water-flooding and 
systematic gas repressuring projects, in- 
itiated several years ago, are beginning 
to reach the peak stages of production. 
The successful results obtained in many 
of these projects cannot fail to encour- 
age further expansion of secondary de- 
velopment. There can be little doubt 
that the production from secondary re- 
covery operations in these states will 
have a stabilizing effect and will serve 
to reduce the rate of decline that can be 
expected from the primary production. 

Secondary recovery operations in the 
great productive areas of the southwest- 
ern states are not nearly so important 
in relation to total oil production as 
they are in the Eastern and Mid-Conti- 
nent areas, although there are more gas 
repressuring projects in Texas than in 
any other state. In both Texas and 
Louisiana, moderate secondary recovery 
programs are serving to maintain many 
old fields in profitable operation and 
thereby are preserving important re- 
serves of oil that otherwise might be 
lost if the fields were abandoned. 


Production Aspects 


A most attractive feature of many 
secondary recovery operations, both 
from the standpoint of rate of return 
of invested capital and as a contribution 
to the immediate development of pro- 
duction needed for the war effort, is the 
rapidity with which materially in- 
creased production many times can be 
obtained. 

The rate at which oil is produced by 
water-flooding has been established by 
the results of operations over a period 
of more than 20 years. In the Bradford 
field and in the Mid-Continent area it 
has been shown that the percentages, 
given in Table 2, of the total recovery 
from average intensive water-flooding 
operations may be expected annually. 

It will be noted from Table 2 that 








TABLE 2 
Annual percentage of total recovery obtained from average intensive water-flooding 
operations 
Bradford Southeast Kansas and 
Year of average ee Northeast Oklahoma _ 
productive life } | 
Annual Cumulative Annual Cumulative 
percentage percentage percentage percentage 
First....... 17 17 22 22 
Second........ ; ; 36 53 33 55 
Third... ; 5 dort ach 19 72 21 76 
Fourth.... “eee 10 82 13 89 
Fifth... : ; 6 88 7 96 
er wiesvawe 4 92 4 100 
Seventh ...... be 3 95 ; 
RISER Sata 2 97 
| eer ; 2 99 
ee 1 } 100 | 
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MANY SIZES, WEIGHTS and THREADS... 


ONE HIGH STANDARD OF QUALITY... 


és ILWELL” Bull Plugs and Swaged Nipples are doing 
a whale of a job on the production front. They are 
furnished in a great variety of pipe sizes, weights and 
threads, also plain-end, beveled for welding. These tough 
soldiers of seamless steel are saving valuable time and 
material in connecting pipe for all kinds of service. 

While the selection of sizes, weights and threads is ex- 
tremely wide in variety, quality is confined to one high 
standard. “Oilwell” Bull Plugs larger than two inches and 
Swaged Nipples larger than one-and-a-half inches in size 
are manufactured from new seamless steel pipe by means 


of modern forging methods and equipment, assuring full 


VIL WELL SUPPLY COMPANY 


strength throughout. Bull plugs two inches and smaller and 
swaged nipples one-and-a-half inches and smaller in size 
are machined from solid bar stock. 

Threading is a precision job. Good, clean, uniform threads 
are a matter of pride in the manufacture of “Oilwell” Bull 
Plugs and Swaged Nipples. Ends are faced square 
beveled on the outside for easy starting . . . chamfered on 
the inside to remove hazardous sharp edges. 

“Oilwell” Bull Plugs and Swaged Nipples are stocked 
at branch stores and warehouses. Get them in the sizes, 
weights and threads you want at the nearest “Oilwell” store 
or order through any “Oilwell” office. 
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more than one-half of the total recovery 
from water-flooding can be expected 
during the first two years of operation. 
Thus, under normal conditions, the en- 
tire development cost should be liqui- 
dated during this period, a very consid- 
erable item in the financing of a project. 
The production that can be obtained 
profitably during the latter life of a 
water-flooding operation depends large- 
ly upon its size and the number of wells 
involved. In a large project the per-bar- 
rel cost of operation, during the final 
stages of depletion, may be sufficiently 
low to permit production to be contin- 
ued for a sufficient period to obtain max- 
imum recovery. In smaller projects, this 
is rarely possible. 

Dickey and Bossler, in their chapter 
on “Oil Recovery by Air and Gas Re- 
pressuring in Pennsylvania,” (Chapter 
No. 9 of Secondary Recovery of Oil in 
the United States), have pointed out 
that the production from air and gas 
repressuring operations, if unaffected by 
new wells or mechanical changes in 
operation, approximates in rate of de- 
cline the familiar hyperbolic curve that 
characterizes the primary production of 
oil under internal gas drive. This state- 
ment has been confirmed by studies of 
production curves from air and gas re- 
pressuring projects in almost every oil- 
producing state of the country. As res- 
ervoir, injection, and production condi- 
tions are by no means constant through- 
out the United States, annual percent- 
ages of total recovery for air and gas 
repressuring, such as those presented in 
Table 2 for water-flooding operations, 
are so divergent as to be misleading un- 
less applied with full knowledge of all 
geologic and production factors in- 
volved. Once a trend of decline has 
been established, in air and gas repres- 
surifg projects, however, a projection 
of the curve on logarithmic paper will 
permit a reasonably accurate prediction 
of future production. 

The effectiveness of secondary recov- 
ery operations in increasing the recovery 
of oil is illustrated in Table 3, which 
gives a summary of the results obtained 
in three typical water-flooding projects. 

It is notable that secondary recovery 
operations have produced more than 
twice as much oil as the primary pro- 
duction in the Allegany field project. 
In the Bradford field the secondary re- 
covery is almost twice that of the pri- 
mary recovery. In the Nowata field 
project the secondary recovery has al- 
ready produced more oil than was ob- 
tained by primary production, and it 
is estimated that at least 2000 bbl. addi- 
tional oil per acre will be recovered be- 
fore this project is depleted. Of great 
significance is the fact that the sec- 
ondary recovery is being obtained in 
about 13 to 20 percent of the time re- 
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quired to obtain the lesser primary pro- 
duction. These figures are taken from 
operations in fields adapted to secondary 
recovery operations, and they should 
not be regarded as being applicable to 
all older productive territories. They 
do, however, support the contention 
that substantial quantities of oil needed 
for the accomplishment of the war ef- 
fort may be obtained in certain fields at 
a rate that may help materially to relieve 
existing shortages. 


Factors Affecting Development 


The history of the development of 
secondary recovery operations in the 
United States has been reviewed by the 
writer in Chapter 2 (pages 18-20) of 
the A.P.I. book on Secondary Recover) 
of Oil in the United States. For the pur- 
post of this article it will suffice to state 
that the original discovery of the bene- 
ficial effects of secondary recovery 
methods in the Eastern States was large- 
ly accidental. Their subsequent, more 
widespread application cannot be attrib- 
uted to any sense of direct responsibil- 
ity for conservation on the part of the 
operators. Confronted, as they were, 
with declining production, which could 
not be stimulated profitably by an in- 
crease in primary well density, or by 
depressed crude oil prices brought about 
by the discovery of new, prolific, com- 
petitive fields, the operators in the older 
productive territories were faced with 
the problem of increasing production 
to the extent that it would at least 
equal the cost or go out of business. 
This condition was maintained up until 
the time when it became apparent in the 
Bradford field, beginning about 1920, 
that secondary recovery operations 
could be developed as a separate and in 
some respects a highly specialized part 
of the oil business. 

In recent years, since the application 
of secondary recovery methods has been 
established as an important potential 
source of crude supply, it is rare that a 
shallow producing area is abandoned 
without an investigation of its second- 
ary recovery possibilities. 





The controlling factor in all sec- 
ondary recovery operations is, of course, 
the relation between oil recovery and 
cost of development. Closely related 
thereto is the desirability and price paid 
for the crude and to a lesser extent the 
accessibility of the field to markets for 
refined products. The chief retarding 
reason for a much wider expansion of 
secondary recovery operations is the 
price paid for crude oil. A higher crude 
oil price will permit the development of 
lower recovery and deeper fields that 
would not be profitable under existing 
conditions. Admittedly, a general ad- 
vance in crude oil price would also be 
an incentive for the discovery of new 
fields, but the outstanding difference be- 
tween the discovery of new primary 
production and the development of sec- 
ondary production is that the cost of 
exploration and the hazards connected 
therewith, major items in primary re- 
covery operations, are relatively minor 
items in secondary recovery work. The 
fields where secondary recovery meth- 
ods may be applied successfully are 
known fields whose productive limits, 
in most cases, have been defined years 
ago. A study of the geology and past 
productive history of the field combined 
with analyses of cores and compara- 
tively inexpensive field tests can show, 
with a small degree of error, how adap- 
table the field may be to secondary re- 
covery operations. Thus, it is self-evi- 
dent that large quantities of oil can be 
made available without the ordinary 
hazards of exploration, if only an in- 
centive in the form of an advanced 
price structure is granted. 

The present situation in the Pennsyl- 
vania Grade Crude Oil Area may be 
cited to illustrate the pressing need for 
an increase in the price of crude oil. 
Secondary recovery methods were first 
developed in this area, and practically 
every important improvement in the 
technique of secondary production was 
there discovered. The operators have 
been most progressive in fostering re- 
search, both independently and as com- 
mon enterprises, that has resulted in 





Field 
State. . 
Producing sand 


Average pay thickness, ft 
Area affected, acres ; 
Primary recovery, bbl. per acre 
Secondary recovery, bbl. per acre 
Primary well density per acre 
Secondary well density per acre 
Primary recovery period, years 
Secondary recovery period, years 
acre ; 
Percentage recovery by flooding 
Average injection pressuret 


*Flood not depleted 12/23/42. 
tTop hole pressure lb. per sq. in. 





TABLE 3 


Results obtained from three typical water-flooding projects 


Residual oil after end of primary recovery period, bbl. per 


Allegany Bradford Nowata 
New York Pennsylvania Oklahoma 
Richburg Bradford Bartlesville 
40 61 | 52 
83 322 80 
3,400 4,400 5,100 
7,100 8,500 6,700* 
1/3.2 14.4 1/10.0 
1/1.2 1/1.4 11.9 
50 62 28 
7 8 6 
16,200 23,540 20,500 
43.8 36.1 32.7 
2,100 | 1,900 


| 1,600 
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notable increases in recovery efficiency 
and has demonstrated the possibilities 
for the further expansion of secondary 
recovery operations in other regions. 
Having already established the best 
methods and the results that may be 
anticipated, the only thing now needed 
in the Pennsylvania Grade Crude Oil 
Area to provide an increment of needed 
petroleum expeditiously is a price for 
oil concomitant with the extraordinary 
costs involved in the development of 
deeper and what must now be consid- 
ered to be marginal fields. 

The United States needs oil abun- 
dantly and at strategic geographic loca- 
tions even more than it needs a multi- 
tude of other natural resources. Right 
at the back door of the most pressing 
demand exists large reserves whose avail- 
ability in greater quantity would assist 
materially to alleviate the existing 
diminished supply. If the same sympa- 
thetic attitude taken toward the arti- 
ficial maintenance of price for silver— 
a metal useful in certain arts and indus- 
tries but found in other parts of the 
world in such abundance that the poten- 
tial supply is far in excess of the demand 
—could be applied to the manifold 
problems of the petroleum industry in 
the Eastern States, great progress un- 
doubtedly would be made to insure the 
certainty of additional oil production. 


Adaptability of Fields to 
Secondary Recovery 


No one should be misled by the 
thought that all oil fields, when depleted 
by primary recovery methods, are sus- 
ceptible to successful secondary recov- 
ery operations. This was shown by de- 
velopments in northeastern Oklahoma 
shortly after the first systematic water- 
flooding projects in the Nowata field 
began to make evident that substantial 
increases in production would be at- 
tained. Several ill-advised floods were 
begun shortly thereafter that were as 
outstanding failures as their predeces- 
sors had been successes. The reason for 
these failures can be attributed directly 
to low residual oil saturation. Had the 
operators taken the trouble to have in- 
vestigated more closely reservoir con- 
ditions before beginning development, 
considerable losses would have been 
avoided. 

Many of the criteria controlling the 
success of secondary recovery operations 
are discussed in Secondary Recovery of 
Oil in the United States. Reference is 
made to this book for more complete 
details. It can be noted here, however, 
that the most successful secondary re- 
covery operations are found in fields 
where the primary production has been 
obtained by internal gas drive and where 
reservoir energy has been wastefully dis- 
sipated leaving a high residual oil con- 
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tent. It is doubtful whether sufficient 
oil will be left in fields that have bene- 
fited from uniform, natural water-drive 
to justify secondary recovery opera- 
tions. If water encroachment has been 
unequal in the various beds of the reser- 
voir, however, resulting in the trapping 
of considerable oil in zones of relatively 
low permeability, undoubtedly, oppor- 
tunities for secondary recovery will ex- 
ist. 

The physical properties of oil reser- 
voirs that control the success of sec- 
ondary recovery methods have been 
described adequately by various writers. 
A repetition of this information is need- 
less. It may be emphasized, however, 
that although uniformity of the reser- 
voir is most desirable, improved meth- 
ods are now in the course of being devel- 
oped to combat bypassing, which 
should shortly be available for general 
use. The successful control of bypass- 
ing through zones of higher permeabil- 
ity will improve materially the second- 
ary recovery prospects of many fields. 

If oil fields in the past had been pro- 
duced with due regard to efficient reser- 
voir performance there would likely be 
little present secondary recovery activ- 
ity. Therefore, secondary recovery may 
be regarded as a correction of past mis- 
takes. With the realization that mis- 
takes have been made in oil-field devel- 
opment and operation, their avoidance 
in the future should receive greater 
emphasis. In this the application of 
methods of primary pressure control 
should occupy an important part. 


Future of Secondary Recovery 


As emphasized in a preceding section, 
the expansion of secondary recovery 
operations in several large areas in the 
United States is dependent upon the 
procurement of more favorable price 
schedules. Although the question of 
price is an essential factor immediately 
in every secondary recovery operation, 
it is possible to foresee that a point will 
be reached eventually where ‘synthetic 
fuels and shale oil may be produced 
more cheaply than the development and 
operating costs of secondary recovery 
operations in deep fields. When this 
point is reached, however, a condition 
of rapidly approaching depletion of 
primary oil reserves, undoubtedly, will 
exist. 

The emphasis now being placed on 
the production of certain special types 
of crude oil, needed for the war effort, 
may encourage rapid secondary expan- 
sion in fields where oil of the desired 
grade is known to occur. Obviously, it 
may be much easier to develop addi- 
tional production by secondary recov- 
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ery methods than it would be to at- 
tempt to discover new fields with no 
positive assurance that should these be 
found the oil would be of the quality 
required to meet the particular demand. 


The work of the Interstate Oil Com- 
pact Commission in encouraging uni- 
form legislation permitting secondary 
recovery operations is commended high- 
ly. In certain states, the introduction of 
water into an oil-bearing formation for 
the purpose of increasing oil recovery 
is in violation of existing statutes. The 
evidence showing the beneficial effects 
of secondary recovery operations is so 
impressive that it should not be difficult 
to convince state authorities that legis- 
lation clarifying existing laws or new 
statutes specifically permitting and 
properly controlling secondary recovery 
operations should be most desirable. 

In the southwestern states, where the 
productive capacity of many fields is 
greatly in excess of the immediate de- 
mand for oil, the application of sec- 
ondary recovery methods should find 
continued usefulness in the preserva- 
tion of older fields now reaching the 
economic limits of primary production. 
If fields in this stage of depletion can 
be maintained in reasonably profitable 
cperation by moderate secondary re- 
covery programs, large reserves of oil 
will be preserved in a condition where- 
by they can be made available on short 
notice at some future time when the oil 
may be needed much more than it is at 
present. If fields that have reached the 
stripper-well classification of produc- 
tion are abandoned permanently, it is 
possible that the potential secondary 
recovery may not be sufficient to war- 
rant redrilling of new wells. Therefore, 
the abandonment of such a field might 
result in a total loss of a very consider- 
able oil reserve. The: experience gained 
in preliminary secondary recovery oper- 
ations designed principally for the 
preservation of an oil field should pro- 
vide a valuable guide for more intensive 
future development. 

It is reasonable to expect continued 
secondary recovery activity in many 
shallow producing areas for many years 
to come. The expansion of secondary 
operations in the near future to deep 
and marginal areas will depend largely 
on the scarcity of oil, which in turn will 
probably be controlled by the results 
obtained from the exploration for new 
fields. Should the rate of discovery of 
new fields continue to lag it will en- 
hance the value of existing and lead to 
a more widespread application of sec- 
ondary recovery methods. 
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“RESERVES OF OIL?” 


meres are estimated future deliverable quantities, taking into account “shrink- 
age losses” in the process of recovering and handling.... Fortunately, “shrinkage allowables” 
have shrunk and “reserves” take on a more tangible meaning, because more and more operators 
are using advanced recovery processes as provided in the most modern of petroleum emulsion 
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Applying Engineering Methods 
To Pumping Wells 





NTIL the last few years the 
U amount of engineering applied 
to the operation of pumping wells was 
limited. This was especially true in the 
older fields where production declined 
to the point that additional investments 
for new equipment were difficult to 
justify, and standard operating prac- 
t'ces had been developed through years 
of experience and hard work. Changes 
have come slowly by the trial and error 
method and by the improvements of 
equipment manufacturers; for it was 
believed that “barrels in the tank” was 
the main criterion of successful opera- 
tion. It is now realized, however, that 
the careful study of individual well 
problem and the correct application 
of engineering principles will yield large 
dividends in the form of increased ef- 
ficiencies, longer life of equipment, 
greater ultimate recoveries, decreased 
operating troubles, and lower lifting 
costs. It is the purpose of this article to 
show some of the fundamental methods 
that may be used and changes that may 
be made to produce these results with 
a minimum expenditure of time and 
money. It should be pointed out that 
any small improvement that results in 
the lengthening of time between ser- 
vicing jobs or the reduction of repair 
work may mean a saving of thousands 
of dollars over a period of a year. 


Speed of Operation 


One of the most basic and important 
features of a pumping well is its speed 
of operation. This factor affects the 
peak load and the distribution of power 
throughout the stroke cycle. For ex- 
ample, on one well pumping with a 
standard rig at Smackover, Arkansas, 
dynamometer tests showed that by in- 
creasing the speed from 29 to 32 s.p.m. 
the peak load was decreased 1250 lb., 
with a small increase in polished rod hp. 
and a corresponding increase in produc- 
tion. The shape of the two cards is 
shown in Fig. 1. 

It will be noted that the sharp stress 
reversals are eliminated at the higher 
speed. Also, it has been found that small 
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changes in speed have produced great 
reductions in sucker rod breaks and 
tubing failures. As shown by Fig. 2 a 
standard rig running at 29 s.p.m. had 
been averaging one rod break per week. 
When the speed was slowed to 27 s.p.m., 
a bad reversal was removed and the 
same string of rods averaged one break 
per month. 

The problem is, therefore, one of de- 
termining the speed that produces the 
best harmonic motion in the rod string. 
This may be done very simply by use 
of Slonneger’s formula: 


Frequency = sic 
Depth, ft. 
Thus, for a 6000-ft. well, 
Frequency = wh = 39.5 
6000 


From this frequency of 39.5 it may 
be shown that pumping speeds of an 


uneven or half order; such as aon = 


Xt Study of individual well problems and correct 
application of engineering principles pays large dividends 


39. 
11.3 s.p.m.; 25 15.8 s.p.m.; and 


39.5 
1.5 


harmonious or efficient motion in the 
rod string. As the 3.5 order speed is too 
slow and the 1.5 order speed too fast, 
pumping speeds of 15 to 16 s.p.m. 
would produce the most desirable re- 
sults. Following up this line of reason- 
ing a group of wells pumping from 
6000 ft., which had given considerable 
trouble due to tubing breaks, was stud- 
ied to determine the source of the fail- 
ures. It was found that all breaks had 
occurred on wells pumping at 18, 19, or 
20 s.p.m. When these wells were slowed 
to 16 s.p.m. the trouble was eliminated 
and no more breaks have occurred. Pro- 
duction was maintained by lengthening 
the stroke or enlarging the pump di- 
ameter, when necessary. 


= 26 s.p.m., produce the most 


Having established the proper pump- 
ing speed, the length of stroke and pump 
diameter should be chosen to obtain the 
desired production. The above formula 
and method have been found to give 
good results in wells below 3000 ft.; 
but they should be checked with a 
dynamometer when ‘possible, especially 
on shallower wells. 

Field studies have shown that dyna- 
mometer tests are of actual value, 
mainly as a basis of comparison between 
the conditions in a well before and after 
a change in operation is made. Certain 
characteristics can be detected from the 
shape or general appearance of the card, 
however. The examples in Fig. 3 show 
a few typical cases. 


Selection of Pump 


The selection of the correct pump is 
of great importance in the well setting, 
and particularly the size pump to be 
used. As the pump bore determines the 
weight of the fluid column, the small- 
est pump that will handle the desired 
volume should be chosen. This is espe- 
cially true when the volume of fluid 
entering the well bore is limited. If the 
displacement is greater than the avail- 
able fluid volume, a fluid pound will 
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field without loss of time for overhauls or 


repairs. 
Ww Ww Ww nw 


Today, thousands of Lufkin Units, in oil fields 
everywhere, are setting the pace on the 
“production front” by pumping more and 
more of the oil needed for the war with only 
a minimum of attention or service. Years of 
precision manufacturing experience have 
built into every Lufkin Unit long life and 
dependable performance that will meet every 
challenge of our war effort. 


Lufkin Units are in action today for America 


and Victory. 











PUMPING UNITS 








LUFKIN 





FOUNDRY & MACHINE 



























a ~~» Pp Pa 
. - ~~, 
<8 22. eee 


Over 9,000 LUFKIN UNITS are now in service 

As pioneers and developers of the application of 
reduction gears to Oil Well Pumping, our men in the 
field, even now, see that they give trouble-free continu- 
ous service. 


COMPANY © LUFKIN, TEXAS 




















Vp <— 
Up « 
“Te 
—_> D 
9 SPM. 32 S.P.M 
Fig. 1 
occur and excessive well trouble will or groove in the seat. The fatiguing 


result in pump wear, rod and tubing 
wear, and rod fatigue. It is generally 
thought that more rod breaks are due 
to buckling on the down stroke than 
to any other cause. 


Although it is difficult to select ac- 
curately the correct type pump for any 
particular well condition, certain gen- 
eralizations may be made that are of 
aid in the selection of a pump. In gen- 
eral an insert pump is better because the 
entire pump can be pulled and repaired 
without pulling the tubing. It is also 
thought that metal-to-metal pumps are 
more satisfactory for deep wells because 
they require less servicing. This type 
pump, however, should be used only in 
wells making sufficient oil to give good 
lubrication. When trouble is encoun- 
tered due to the formation of “gyp” in 
the pump, a metal-to-metal pump de- 
signed so that the plunger will stroke 
out both ends of the barrel will usually 
give the best service. When rings are 
used, either in a working barrel or an in- 
sert pump, longer runs will be obtained 
if the rings are pre-swollen to the cor- 
rect size by soaking them for 2 or 3 days 
in light. lubricating oil( mixed with 
kerosine if necessary). For pumping 
wells that produce fluid with a high 
sand content, the fluid pack type pump 
has been found satisfactory. If a plunger 
pump is used, however, a top hold-down 
should be installed so that there will be 
a minimum space for sand to accumu- 
late that might stick the pump. On in- 
stallations of small pumps in large tub- 
ing, a rod guide of approximately the 
same diameter as the tubing I.D. should 
be placed immediately above the pump 
to give proper alignment. In consider- 
ing all factors pertaining to pump se- 
lection, the pump size is considered of 
greatest importance. 


Valve Action and Service 


In fields producing fluid with a float- 
ing sand it will be found that the ball 
and seat or pump valve failures account 
for a large percentage of the well trou- 
ble. These failures can be divided into 
two classifications: Those due to a dis- 
tortion of the seat so that it is no longer 
perfectly round and those due to a 
breakdown or fatigue of the metal in 
the seat. A distorted seat will prevent 
the ball from seating perfectly and the 
fluid slipping through will cut a notch 
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action occurs when the heavier mass of 
metal in the ball pounds the seat suf- 
ficiently hard to break down the struc- 
ture of the metal so that a series of 
cracks will be seen around the seat. Both 
troubles can be greatly reduced by use 
of a seat that is sufficiently heavy and 
contains enough metal to prevent dis- 
tortion or fatigue from the hammering 
action of the ball. 


Service of Rods and Tubing 


Another factor in the study of the 
pump action is the actual pump stroke 
obtained at the bottom of the well. This 
factor may be calculated with reason- 
able accuracy by Rieniet’s formula or 
by the newer formula proposed by 
Dralle and Lamberger: 


Rieniet’s formula: 


> = - 


= + S$, (cos@) —2 = 
Dralle and Lamberger formula: 


S 
EPS = ——— 
. cos (0.0004 LN)° 


_ ae t 4. 1 
2(10)°\ Ap” Ay 
Where: 
EPS = Effective plunger stroke, in., 


S = polished rod stroke, in., 


x?. xX* 
Cos (0.00 °=1|1——_4 _, ‘ 
os (0.0004 LN) 1 ats, and 
0.0004 LN 
saa 57.3 


L = length rods, ft., 
N = strokes per minute, 

Ar and Ay = cross-sectional area of 
rods and tubing, sq. 
in., and 

Wop = Differential fluid load, (wt. 

of net fluid head on the full 
area of plunger), lb. 

A simple empirical formula that may 

be used as a rule of thumb has been de- 
rived by Slonneger as follows: 


Stretch in in. = 
depth (ft.) > stroke, in. X s.p.m. 
303,000 

This formula, although not always 
applicable, may be used for medium 
depth wells when a normal pump and 
rod size are used and at pumping speeds 
of 20 s.p.m. or higher. 

Crooked holes are a frequent source 
of trouble in pumping; however, worn 
rods and split tubing may occur as a 
result of tight plungers, fluid pounding, 
or fast pumping that causes slack or 
whip in the rod string on the down 
stroke. In preventing rod and tubing 
wear it has been found that soft metal 
rod guides placed at the crooked points 
give the most protection. For heavy 
wells in which the rod loads are too great 
for the soft metal, however, hardened 
and ground couplings with stellite in- 
serts have been found satisfactory. 

The inspection of rods and tubing in 
old fields will sometimes reveal a bad 
pitting of the metal, particularly around 
the upset of the tubing and rods where 
the grain structure of the metal has 
been altered. This is believed to be due 
to electrolytic corrosion or galvanic ac- 
tion. It is usually bad when large vol- 
umes of salt water are produced and 
when the wells are located in wet or 
damp ground with the flow lines lying 
on the ground or buried. The electric 
currents causing this trouble can be de- 
tected by placing a small pocket com- 
pass on the lines, rods, or tubing; and 
their actual magnitude and direction of 
flow can be measured by millivolt and 
ammeters. Theoretically, this action can 
be transferred from the steel by use of 
metals that are higher in the electro- 
chemical series and that will be at- 
tacked in preference to the steel. To 
test this method of protection two in- 
stallations were made in which insulated 
unions were placed in the flow lines to 
prevent currents from entering the 
well; the tubing was then grounded to 
a mass of steel and zinc buried off the 
derrick floor; and rod couplings con- 
taining zinc inserts were installed on 
every other rod to absorb the galvanic 
actions in the wells. After 9 months’ 
service it was found that on one well 
the zinc and steel in the couplings had 
both been badly pitted, the rods were 
still in good condition, and the elec- 
trolytic action had been spread from 
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the upset of the tubing to the entire 
length of the joint. On the other well 
the zinc in the couplings had been at- 
tacked or eaten up but the steel of the 
couplings and the rods were in good 
condition. The tubing, also, showed 
much less pitting than it had previously. 
Consequently, no conclusions have been 
reached but the subject is considered of 
great importance and is being studied 
further. 


Counterbalancing 


For efficient operation of the surface 
equipment no factor is of greater im- 
portance than counterbalancing. One 
well equipped with a standard rig and 
single cylinder gas engine had been hav- 
ing trouble with clutch shaft and belt 
breaks. The correct amount of counter- 
balance was added to the rig and this 
trouble was eliminated entirely. Coun- 
terbalancing is also particularly impor- 
tant on units powered with multicylin- 
der engines, as the constant accéleration 
and deceleration of an unbalanced unit 
will cause rapid wear, excessive oil con- 
sumption, and high repair costs. Vari- 
ous methods may be used to balance the 
unit, but the following are most easily 
applied in the field: 

(1) Slipping the clutch. In this 
method the unit is turned over slowly 
by slipping the clutch and the crank 
positions are noted at the point where 
it tends to slow down or speed up. 
Counterbalance is then added in a posi- 
tion tending to give a more constant 
rotational speed. 

(2) Use of a tachometer. This meth- 
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od is especially applicable to multicylin- 
der engines, as little flywheel effect is 
present and any changes in r.p.m. will 
be readily noted. A vacuum gauge on 
the engine manifold may be used in the 
same manner. 

On wells that are pumping at a speed 
producing a dynamometer card of the 
second or third harmonic, the well will 
usually be counterbalanced when a line 
joining the maximum and minimum 
load points is perpendicular to the base 
line of the card. (See Fig. 4.) 

Prime Mover 

The operation of the engine or power 
unit is closely connected with the 
pumping unit counterbalance, as this 
factor determines whether the engine 
must deliver a relatively low average 
power input to the unit or high peaks 
of power at one or more points in the 
stroke cycle. Of the three types of prime 
movers, the electric motor is believed to 
be best from the standpoint of smooth- 
ness of power output and the resultant 
absence of shock loads transmitted 
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through the unit to the rod string. Sin- 
gle cylinder engines should be designed 
with sufficient WR* to absorb the slow 
speed explosion shocks. In order to 
maintain operation costs at a minimum 
on multicylinder engines the following 
points have been advantageous: 

1. Keep pumping unit accurately 
counterbalanced, 

2. Keep crankcase temperatures as 
high as is practical, 

3. For natural gas operation use a 
volume tank with a fluid seal of kero- 
sine or light oil, and 

4. Clean engine periodically with a 
carbon and sludge solvent. 

Table 1 contains some simplified fac- 
tors that have been found very suitable 
for simplified calculations of volumes, 
polished-rod loads, and polished-rod hp. 
Numerous checks against actual tests 
have shown that calculations made with 
these figures are sufficiently accurate for 
practical purposes in field work. As an 
example of the methods that may be 
used in checking the operation of a well 
in the field, the following conditions 
are assumed: pumping depth 3600 ft., 
5-in. sucker rods, 44-in. stroke, 2-in. 
tubing, 134-in. bore pump, and 22 
s.p.m. A rapid calculation of expected 
production would indicate, 35.7 « 4.4 
xX 2.2 & 0.75 = 260 bbl. per day. A 
production test, however, shows that 
the well is only producing 225 bbl. per 
day; so, we change the operation as fol- 
lows: 

237,000 


3600 

using the 3.5 order, we obtain a speed, 

66 

3.5 

Then, calculated production would be, 

35.7 &K 4.4 X 1.9 X 0.75 = 224 bbl. 
per day. 

In this instance the 44-in. stroke is 
satisfactory. The peak load might then 
be checked, 

Rod weight = 3.600 « 1130 

= 4065 lb. 

Fluid weight = 3.600 911 

= 3280 lb. 


== 66 frequency 


== 19 s.p.m. 


Total dead lend = 7345 lb. 

44 X (19)* 
70,500 
a= itz 


Impulse factor = 1 
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SAVE TIME 
IMPROVE PIPING DESIGN 
REDUCE COSTS 


Many qualified welders who have worked on all kinds of 
piping jobs will tell you that Midwest Welding Fittings 
have exceptional dimensional accuracy and uniformity 
.. + saving time in layout because all pipe can be cut 
jin advance according to drawings -+* saving time in 
lining up and welding --- assuring more uniform welds. 

Midwest originated and developed many of the fittings 
shown here: the “long tangent” elbows. saddles, sleeves: 
shaped nipples. and lap-joint stub ends with large radius 
and heavy forged lap- Midwest Saddles compensate for 
the weakening of header body resulting from the metal 
removed for neck opening? Midwest Sleeves relieve butt 
welds of any bending stress and much of tensile stress: 
Midwest Shaped Nipples eliminate all layout and tem- 
plates when saddling one pipe upon another: etc- Get 
Bulletin WF-41 for complete information. 


MIDWEST PIPING & SUPPLY CO., Inc. 


Main Office: 1450 South Second St.. St. Louis. Mo- 
Plants: St. Louis, Passaic (N.J.) and Los Angeles 


Sales Offices: Chicago—645 Marquette Bldg. ° Houston—229 Shell 
Bldg. °* Los Angeles—520 Anderson Sst. « New York—(Eastern 
Division) 30 Church St San Francisco—535 Call Bidg. 


Tulsa—533 Mayo Bidg- 
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Peak load = 7345 X 1.22 
= $960 |b. 
Polished-rod hp. = 0.264 * 4.4 & 
1.9°X 3.600 x “rn 12.2 hp. 
The hp. thus obtained may be con- 
sidered as the average hp. actually used. 
Peak torque = 8960 * 0.4 X 22 
78,900 in-lb. 
From the A.P.I. figures for pumping 
unit gear ratings, 


78, 900 : 
° = 15.9 nominal ho. 
4960 ; 
res <a 
25.0 peak h 
3150 — 


In actual practice it has been found 
that a pumping unit slightly above the 
nominal hp. requirement and a multi- 
cylinder engine approximating the peak 
hp. requirement at 1000 ft. per min. 
piston speed will give a fairly well bal- 
anced installation. These figures will 
naturally be modified by the judgment 
of the selector for the individual well 
conditions. 


Conclusion 


In conclusion, the main factors to 
consider in an engineering study of a 
pumping well are: 

The speed of operation, which 
should be chosen to give the best har- 
monic motion in the rod string. 

2. The selection of the correct size 
pump for the fluid to be handled and the 
proper type pump for the well condi- 
tions. 

3. The valve action and service in 
the pump. 

4. The service given by the rods and 
tubing. 

5. Correct counterbalancing of the 
pumping unit. 

6. The selection and operation of the 
prime mover. 





Considered by Petroleum 


Authorization of a study of 
crude oil price structures and ap- 
pointment of a committee on man- 
power for the petroleum industry 
and a technical committee to su- 
pervise the technological collabora- 
tion necessary to the production of 
100-octane aviation gasoline, syn- 
thetic rubber, and other war prod- 
ucts, concluded the business at the 
December meeting of The Petro- 
leum Industry War Council, Chair- 
man William R. Boyd, Jr., re- 
ported. 

At the request of its production 
committee, which reported an 
alarming decline in the rate of dis- 
covery of crude oil reserves, the 
Council instructed its committees 
on cost and price adjustment, and 
petroleum economics, “to collabo- 
rate upon a study of the crude oil 
price structure with a view to de- 
termining those factors which can 
be expected to stimulate an increase 
in the rate of discovery of new re- 
serves of crude oil.” 


Boyd appointed Dr. Robert E. 





Crude Oil Price Structure, Manpower 
War Council 


Wilson, president, Pan American 
Petroleum and Transport Com- 
pany, New York, chairman, and 
Robert H. Colley, president, The 
Atlantic Refining Company, Phil- 
adelphia, and W. S. S. Rodgers, 
president, The Texas Company, 
New York, to be the Council’s new 
technical committee. This group 
will plan and supervise the work of 
an already-functioning technical ' 
advisory subcommittee that has 
been working closely with the Pe- 
troleum Administrator in the de- 
velopment of the technological 
program of petroleum refining for 
the increased production of petro- 
leum war products. 

Another resolution of the Coun- 
cil authorized the chairman to ap- 
point a five-man committee to con- 
fer with the Petroleum Adminis- 
trator and the chairman of the War 
Manpower Commission upon the 
numerous manpower problems of 
the petroleum industry. The com- 
mittee will be named in a few days, 


Boyd said. 








7. The spacing of the subsurface 
equipment. 

Thus, the various operating factors 
may be calculated with reasonable ac- 
curacy by simple methods that may be 
used in the field. These factors must be 
considered as a whole, as the entire 
pumping system must operate at max- 
imum efficiency to give the desired re- 
sult of minimum lifting costs. 
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Rod Rod | Rod wt., 


size, in. area, 1000 ft. 
sq. in. | Wt. water 
Per 1000 ft. 
ee ee eee Spr. gr. 1.0 
5% | 0.307 1130 
% =| 0.442 | 1630 
% | 0.601 | 2190 
1 0.785 | 2880 


efficiency aera 


_cent efficiency. 





Bbl. daily | per - 10-in. stroke per ” 10 s. noe at “at 100 per percent 


Hp. per 10-ir -in. stroke per + 10s.p.m. pert r 1000 ft. at at 100 per- 


TABLE | 
Polished-rod loads 





Dead. weight of rods and fluid 7 


| 207 | 21 | 398 | 632 | 9 | 1230 
149 | #193 | 340 | 574 | 852 | 1170 
| so | 12 | 271 | 505 | 783 1100 
0 | 44 | 191 425 704 | 1020 
A aE Ee Oe 
111.6 | 13.2 | 18.2 26.3 35.7 46.6 


| 
0.086 | 0.097 | 0.134 | 0.193 | 0.264 | 0.343 __ 





Wt. rods= 1.500 2190+3.500x 1630 


Impulse factor from Mills’ formula: 
stroke X (s. p.m.)? 








0S wh ih teresa 
70,500 
53-in. x (20)? 
1.F.=1+ - =13 
70,500 


Peak load = 12,641 1.3 = 16,420 Ib. 





Use 75 percent volumetric ‘efficiency for average pump condition. 
Example: 5000 ft. depth, 134-in. barrel., 1500 ft. %-in. 


Wt. fluid =0.876 (1.500 783+3.500 852) 
Total dead load 


= 3,641 Ib. 
= 12,641 lb. 


Production at 75 percent volumetric efficiency =35.7 X5.3 X2.0X0.75=283 bbl. per day. 
1 
Horsepower a 5 percent power aes Tae hp. 
0. 


Pump diameter, in. 





Use 65 percent power efficiency for average pump condition. 
and 3500 - %4-in., 30° A.P.I. oil, 53-in. stroke, and 20 s.p.m. 
= 9,000 lb 


24 2% 2% | 3% 434 


1590 1990 | 2440 | 4650 | 7540 
1530 | 1930 | 2380 | 4590 7480 
1460 | 1870 | 2310 | 4520 7410 
1380 | 1790 | 2230 | 4440 7330 
159.0 | 72.9. | 88.2 164 | 263 
0.435 | 0.573 | 0.650 | 1.21 | 1.94 
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THE Potroleum 
Engineer’s 
CONTINUOUS TABLES 


A DAILY REFERENCE FOR OPERATING MEN 





INSTALLMENT NO. 67 


VALUABLE and regular feature of The Petroleum Engineer, begun six years ago, the Con- 

tinuous Tables were designed to save time and effort for the technician and the practical 
field or plant worker. The tables have proved one of the most popular and helpful departments of 
The Petroleum Engineer. Data are presented in the simplest form available with many types of 
information included that are best presented by curves or nomographs when three or more variables 
must be considered simultaneously. 

The Continuous Tables have developed as a result of suggestions for new tables, direct con- 
tributions, and improvements to existing tables by members of the petroleum and related industries, 
including manufacturing concerns, who are continually searching for practical information reduced 
by computation to tabular form readily applicable to the problems daily confronting them that might 
otherwise necessitate a more or less tedious calculation. These contributions and suggestions from 
the industry have resulted in a valuable exchange of information and data contributing to the prog- 
ress of the industry as a whole. 

To readers of The Petroleum Engineer, who are only now becoming interested in the Con- 
tinuous Tables, it should be pointed out that each table is assigned a filing or index number that 
conforms with the Dewey Decimal System of classification as modified and extended for the petro- 
leum and related industries by L. C. Uren, professor of Petroleum Engineering at the University of 
California. This complete index has been published in earlier installments of the tables and is now 
available in booklet form at a cost of 50 cents per copy from The Petroleum Engineer, P. O. Box 
1589, Dallas, Texas. Complete sets of the tables from the first installment to the present are also 





| 
| 
| available in conjunction with subscriptions. 








INDEX TO TABLES“ 


Title of Table Index No. Page Issue 
Temperature conversion——Centigrade and Fahrenheit P 061.001. 109 Aug. 
Temperature conversion—Centigrade and Fahrenheit (sheet 2) P 061.001. 131 Nov. 
Squares of whole numbers P 061.001.4 115 Aug. 
Vapor pressure chart for volatile hydrocarbons fe ae 145 Jan. 
Mechanical and physical properties A.P.I. standard drill pipe .P 425.215. 121 Dec. 
Weight of dry material added to drilling mud, lb. per gal. (Sp. Gr. of additive=4.50) P 425.218.43 107 Aug. 
Calculation of sucker rod load, stretch, and plunger travel P 514.541. 157 Oct. 
Conversion of wellhead pressures to pressures at base of gas column P 516.922.005. 141 Nov. 
Hydrochloric acid solution schedule (sheet 1) P 532.911. 103 Aug. 
Hydrochloric acid—physical properties of aqueous solution (sheet 2) P 532.911. 123 Sept. 
Hydrochloric acid—physical properties of aqueous solution (sheet 3) P 532.911. 129 Sept. 
Horizontal thermo-siphon heater for oil and gas separators P 546.32 161 Oct. 
Horizontal thermo-siphon heaters for oil field operations (sheet 2) P 546.32 139 Jan. 
Preheating chart for welding (sheet 1) P 590.6 131 Dec. 
Preheating chart for welding (sheet 2) P 590.6 143 Jan. 
Friction loss in oil pipe lines—per 100 ft. P 615.200. 159 Oct. 
Solution of Hazen and Williams formula for small capacity lines P 615.21 165 Oct. 
Solution of Hazen and Williams formula for large capacity lines P 615.211. 139 Nov. 

‘ , . P 615.222. 

ipe lin w A 
Pipe line arc welding procedures nf 602 24 133 Sept 
Cost per ft. for hauling pipe or casing P 615.3 127 Sept. 
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Title of Table 


Solution of Weymouth’s Formula for gas flow in large capacity gas lines 
Solution of Weymouth’s Formula for gas flow in small high pressure lines 


Pipe line coefficients for gas flow—-values of d2-5 

Pipe line coefficients for gas flow—values of d2-5 

Calculation of pipe sizes, discharge velocities, and loss of head 
Solution of complex pipe line formulas for gas flow 

Pump equivalents—gal. per minute 

Pump equivalents—gal. per minute 


Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 
Pressure extensions—orifice meter calculations 


Pressure extensions—orifice meter calculations 

Pressure extensions—orifice meter calculations 

24-hour capacity of 4-in. by 1/;-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 1/:-in. orifice plate—flange connections 
24-hour capacicy of 4-in. by 3/-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 1-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 11/-in. orifice plate—flange connections 


24-hour capacity of 4-in. by 11/4-in. orifice plate—flange connections 


24-hour capacity of 4-in. by 134-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 2-in. orifice plate—flange connections 
24-hour capacity of 4-in. by 2!/;-in. orifice plate—flange connections 


(sheet 4) 
(sheet 5) 


(sheet 2) 
(shect 18) 
(sheet 19) 
(sheet 20) 
(sheet 21) 
(sheet 22) 
(sheet 23) 
(sheet 24) 


Solution of Oliphant’s formula for gas flow in vacuum and pressure lines for 


gasoline plants 


*This index will be revised monthly. The index for installments 1-12, inclusive, will be found in the May, 1938, issue; 13-24, inclusive, 
in the June, 1939, issue; 25-36, inclusive, in the June, 1940, issue; 37-48, inclusive, in the June, 1941 issue, and 48-60, inclusive in the 


June, 1942, issue. 








Index No. Page Issue 
P 621.1 113 Aug. 
P 621.11 131 Sept. 
P 622.001. 69 July 
P 622.001. 73 July | 
P 622.1 129 Dec. 
P 622.4 123 Dec. 
P 670. 105 Aug. 
P 670. 135 Nov. 
P 683.32 71 July 
P 683.32 111 Aug. 
P 683.32 125 Sept. 
P 683.32 155 Oct. | 
P 683.32 143 Nov. | 
P 683.32 125 Dec. 
P 683.32 135 Jan. 
P 683.320. 163 Oct. 
P 683.321. 121 Sept. 
P 683.322. 153 Oct. 
P 683.323. 133 Nov. 
P 683.324. 137 Nov. 
P 683.325. 119 Dec. 
P 683.326. 141 Jan. 
P 683.327. 137 Jan. 
P 683.328 147 Jan. 
P 7313 127 Dec. 


INDEX TO ADVERTISERS IN TABLES 


Air Reduction Co., Inc. 

American Air Filter Company, Inc. 

American Air Filter Company, Inc. 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Bantam Bearings Corporation 

Chapman Valve Manufacturing Company, The 
Chapman Valve Manufacturing Company, The 
Cleveland Trencher Company, The 

Cook, C. Lee, Manufacturing Co., Inc. 
Crane Co. 
Cummins Engine Company 

Dearborn Chemical Company 

Fisher Governor Company 

Fisher Governor Company 

Graver Tank & Mfg. Co., Inc. 


Hazard Wire Rope Division of American Chain and Cable Co., Inc. 
Hazard Wire Rope Division of American Chain and Cable Co., Inc. 


Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors Sales Corporation 


Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Hyatt Bearings Division, General Motors Sales Corporation 
Jones & Laughlin Steel Corporation 

LeRoi Company 

LeRoi Company 

LeRoi Company 

Linde Air Products Company, The 

Ridge Tool Company 

Ridge Tool Company 

Twin Disc Clutch Company 

Universal Atlas Cement Corporation 

Universal Atlas Cement Corporation 

Vortox Manufacturing Company 

Vortox Manufacturing Company 

Waukesha Motor Company 

Whitney Chain and Manufacturing Company 

Whitney Chain and Manufacturing Company 


Whitney Chain and Manufacturing Company 


(sheet 4) 
(sheet 2) 


(sheet 2) 
(sheet 19) 
(sheet 21) 


(sheet 1) 


(sheet 20) 
(sheet 24) 


(sheet 2) 
(sheet 1) 
(sheet 5) 


(sheet 22) 


(sheet 23) 


(sheet 2) 
(sheet 2) 
(sheet 3) 


(sheet 18) 


Page Issue 
134 Nov. 
110 Aug. 
128 Dec. 
116 Aug. 
70 July 
124 Sept. 
166 Oct. 
132 Nov. 
120 Dec. 
148 Jan. 
112 Aug. 
156 Oct. 
142 Jan. 
132 Dec. 
160 Oct. 
138 Nov. 
114 Aug. 
126 Sept. 
136 Jan. 
106 Aug. 
122 Sept. 
140 Jan. 
104 Aug. 
7 July 
134 Sept. 
154 Oct. 
144 Nov. 
130 Dec. 
138 Jan. 
126 Dec. 
108 Aug. 
158 Oct. 

. 142 Nov. 
124 Dec. 
162 Oct. 
144 Jan. 
136 Nov. 
130 Sept. 
122 Dec. 

72 July 
164 Oct. 
128 Sept. 
132 Sept. 
140 Nov. 
146 Jan. 








Backing Table No. 


P 683.323. 
P 061.001. 
P 731.3 
061.001. 
622.001. 
532.911. 
615.21 
061.001. 
683.325. 
683.328. 
683.32 
683.32 
683.326. | 
590.6 
615.200. 
683.324. 
621.1 
683.32 
683.32 
670. 
683.321. 
546.32 
532.911. 
622.001. 
615.222. 
622.24 
683.322. 
683.32 
622.1 
683.327. 
683.32 
425.218.43 
514.541. 
516.922.005. 
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P 532.911. 
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PRESSURE EXTENSIONS—ORIFICE METER CALCULATIONS 





Static Press. 
3200-3295 Ib. 






































































































































































































































3 i i 
2 Static pressure, lb. per sq. in., ga. 
oy 
45 3205 | 3210 | 3215 | 3220 | 3225 | 3230 | 3235 | 3240 | 3245 | 3250 | 3255 | 3260 | 3265 | 3270 | 3275 | 3280 | 3285 | 3290 | 3295 
2 | 80.00) 80.24) 80.30) 80.36) 80.4: .54| 80.61| 80.67] 80.74] 80.79) 80.85| 80.92| 80.98] 81.04] 81.11) 81.16| 81.22) 81.29] 81.35 
4 |113.4 |113.5 |113.6 [113.7 |11: : 3.9 |114.0 [114.1 |114.2 (114.3 [114.4 [114.5 [114.5 |114.6 [114.7 |114.8 [114.9 [115.0 [115.1 
6 |138.8 |138.9 |139.0 |139.1 9.4 |139.6 |139.7 |139.8 |139.9 |140.0 |140.2 |140.3 |140.4 |140.5 |140.6 |140.7 |140.8 |140.9 
8 |160.3 |160.5 |160.6 |160.7 -1 (161.2 |161.3 |161.5 |161.6 |161.7 |161.8 |161.9 |162.1 [162.2 162.3 |162.4 |162.6 |162.7 
10 |179.3 |179.4 |179.6 |179.7 1 |180.3 |180.4 |180.5 |180.6 |180.8 |180.9 |181.1 |181.2 |181.4 |181.5 |181.6 |181.8 |181.9 
12 |196.4 |196.6 |196.7 |196.8 3 |197.5 |197.6 |197.8 |197.9 |198.1 |198.2 |198.4 |198.5 |198.7 198.8 198.9 |199.1 {199.3 
14 |212.2 |212.4 |212.5 |212.7 -1 |213.3 |213.5 |213.7 |213.8 |213.9 |214.2 |214.3 |214.5 |214.6 |214.8 |214.9 |215.1 |215.3 
16 |226.8 |227.0 |227.2 |227.3 -8 |228.0 |228.2 |228.4 |228.6 |228.7 |228.9 |229.1 |229.2 |229.4 |229.6 |229.8 |229.9 |230.1 
18 |240.6 |240.8 |240.9 |241.1 7 |241.9 |242:1 |242'3 |242'4 |242'6 |242'8 |242°9 |243/2 |243 4 |243.5 |243.7 [243.9 |244.1 
20 1253.6 |243.8 |253.9 |254.1 7 }254.9 |255.1 |255.4 |255.5 |255.7 |255.9 |256.1 |256.3 |256.5 |256.7 |256.9 |257.1 |257.3 
21 |259.9 |260.1 |260.3 |260.5 .O [261.3 |261.5 |261.7 |261.9 |262.1 |262.3 |262.5 |262.7 |262.9 |263.1 |263.3 |263.5 |263.7 
22 (265.9 |266.2 |266.3 |266.5 |: .1 267.4 |267.6 |267.8 |267.9 |268.2 |268.4 |268.6 |268.8 |269.0 |269.2 |269.4 |269.6 |269.8 
23 |271.9 |272.2 |272.4 |272.6 |: 3.2 |273.4 |273.6 |273.9 |274.0 |274.2 |274.5 |274.7 |274.9 |275.1 |275.3 |275.5 |275.7 |275.9 
24 |277.8 |278.0 |278.2 |278.4 |: .1 |279.3 |279.5 |279.7 |279.9 |280.1 |280.4 |280.6 |280.8 |281.0 |281.2 |281.4 |281.6 |281.8 
25 |283.5 |283.8 |283.9 |284.2 |: .8 |285.1 |285.3 |285.5 |285.7 |285.9 |286.0 |286.4 |286.6 |286.8 287 O |287.0 |287.5 |287.7 
| } | 
6 289.1 |289.4 |289.6 |289.8 |: .4 |290.7 |290.9 |2 4 |291.6 |291.8 |292.0 |292.2 |292.5 |292.7 |292.9 [293.1 293.3 
27 |294.6 |294.9 |295.1 |295.3 |: .9 |296.2 |296.4 |2 9 |297.1 |297.4 |207.6 |297.8 |298.0 |208.3 208.5 |298.7 |298.9 
28 |300.1 |300.3 |300.5 |300.7 |: .4 |301.7 |301.9 4 |302.6 |302.9 |303.1 |303.3 |303.5 |303.8 |303.9 |304.2 |304.4 
29 305.3 |305.6 |305.8 |306.0 |; .7 |306.9 |307.2 7 |307.9 |308.2 |308.4 |308.6 |308.9 |309.1 |309.3 |309.6 |309.8 
30 [310.5 |310.8 |311.0 [311.3 |: -O [312.2 1312.5 9 |313.2 1313.4 |313.7 |313.9 ai. ais. |314.6 |314.9 315.1 
31 1315.7 .2 316.4 316. .2 1317.4 \s17.7 : 318.2 | i ls18.9 319.1 |319.4 |319.6 |319.8 3 
32 (320.8 .3 1321.5 |321. .2 1322.5 |322.7 |: 323.2 | .8 |323.9 |324.2 |324.5 |324.7 [324.9 |: 5.4 
33 1325.7 5.3 |326.5 |326. .2 |327.5 |327.8 |3 328.3 .8 |329.0 |329.2 |329.5 |329.8 |329.9 |é 5 
34 |330.6 | .1 1331.4 |331. .1 |332.4 |332.7 |é 1333.2 .7 |333.9 |334.2 |334.5 |334.7 |334.9 | 5 
35 335.4 9 [336.2 |336 .9 1337.3 1337.5 |é |338.0 | 6 —_ 1339.0 |339.0 |339.6 |339.8 3 
36 /340.2 |340.5 F .7 |340.9 (341.3 |341.5 |341.8 342.1 1342 3 1342.6 |342.8 |: .4 |343.6 |343.9 344.2 344.4 344.6 |344.9 |345.2 
37 (344.9 [345.2 1345.5 [345.7 [346.0 |346.2 [346.5 [346.8 |347.0 [347.3 |347.6 |: .1 |348.4 |348.6 |348.9 |349.2 [349.4 |349.7 |349.9 
38 (349.5 [349.8 |350.1 |350.3 [350.6 |350.9 |351.1 |351.4 |351.7 [351.9 |352.2 | .8 |353.0 |353.3 |353.6 |353.8 |354.1 |354.4 |354.6 
39 (354.1 [354.4 [354.7 [354.9 |355.2 |355.5 |355.7 |356.0 |356.3 |356.6 |356.8 .4 |357.7 |357.9 |358.2 |358.5 |358.7 |359.0 |359.3 
40 |358.6 |358.9 |359.2 om 4 |359.8 |360.0 |360.3 |360.6 [360.8 [361.2 |361.4 9 |362.2 oe — |363.1 |363.3 pase 363.9 
| | } | | | 
41 (363.1 363.4 |363.6 |363.9 |364.2 \364.5 [364.7 |365.0 |365.3 |365.6 |365.9 |366. 4 |366.7 (366.9 |367.3 |367.5 |367.8 |368.1 |368.4 
42 |367.5 |367.8 |368.1 |368.3 |368.6 |368.9 |369.2 |369.5 |369.7 |370.1 |370.3 |370.6 |370.9 |371.2 |371.4 |371.8 |372.0 |372.3 |372.6 |372.9 
43 (371.8 |372.1 |372.4 |372.6 |372.9 |372.3 |373.5 |373.8 |374.1 |374.4 |374.7 |374.9 |375.3 |375.5 |375.8 |376.1 |376.4 |376.6 |376.9 |377.2 
44 |376.1 |376.4 |376.7 |376.9 |377.3 |377.6 |377.8 |378.1 |378.4 |378.7 |379.0 |379.3 |379.6 |379.9 |380.1 |380.5 |380.7 |380.9 |381.3 |381.6 
45 [380.3 |380.7 |380.9 (381.2 |381.6 [381.8 |382.1 |382.4 [382.7 |383.0 |383.3 |383.6 |383.9 |384.2 |384.4 |384.8 |385.0 |385.3 |385.6 |385.9 
| 
46 |374.5 |384.9 |385.1 |385.4 |385.8 |386.0 |386.3 386.6 386.9 |387.3 |387.5 |387.8 |388.1 398.4 |388.7 |389.0 |389.3 |389.6 |389.9 |390.2 
47 |388.7 |389.1 |389.4 |389.6 |389.9 |390.2 |390.5 |390.9 |391.1 |391.5 (391.8 |392.0 |392.4 |392.6 |392.9 (393.4 |393.5 |393.8 |394.2 |394.4 
48 (392.8 |393.2 |393.4 |393.7 |394.1 |393.4 |394.6 |394.9 |395.2 |395.6 |395.9 |396.1 |396.5 |396.8 |397.0 |397.4 |397.7 |397.9 |398.3 |398.6 
49 |396.9 |397.3 |397.5 |397.8 |398.2 |398.4 |398.7 |399.1 |399.4 |399.7 |399.9 |400.3 |400.6 |400.9 |401.2 |401.5 |401.8 |402.1 |402.4 |402.7 
0 |400.9 /401.3 [401.6 |401.8 402.2 |402.5 /402.8 1403.1 |403.4 |403.8 |404.0 |404.3 |404.7 |404.9 |405.2 |405.6 |405.9 |406.2 |406.5 |406.8 
| } | | 
51 |404.9 |405.3 |405.5 |405.8 |406.2 |406.5 |406.8 |407.1 |407.4 |407.8 |408.0 |408.3 |408.7 |408.9 |409.3 |409.6 \409.9 |410.2 |410.5 |410.8 
52 |408.9 |409.2 |409.5 |409.8 |410.2 [410.5 |410.7 /411.1 |411.4 |411.7 |412.0 |412.3 |412.7 |412.9 |413.3 |413.6 |413.9 |414.2 |414.6 |414.8 
53 |412.8 [413.1 |413.4 |413.7 [414.1 [414.4 [414.7 |415.0 415.3 |415.7 [415.9 |416.3 |416.6 |416.9 |417.2 |417.6 |417.9 |418.2 [418.5 [418.8 
54 [416.6 [416.9 |417.3 (417.6 |417.9 |418.2 |418.5 |418.9 |419.2 |419.6 |419.9 [420.2 |420.5 |420.8 |421.1 |421.5 |421.8 |422.1 [422.4 |422.7 
55 |420.5 [420.9 |421.2 |421.5 |421.8 |422.1 |422.4 |422.8 |423.1 |423.5 |423.8 _ 424.4 |424.7 |425.0 |425.4 |425.7 |425.9 |426.3 |426.6 
| | | | | | | | 
56 |424.3 |424.7 |424.9 (425.3 |425.6 [425.9 |426.2 [426.6 426.9 |427.3 |427.6 |427.9 [428.3 |428.6 |428.9 429.2 |429.5 |429.8 |430.2 |430.5 
57 |428.1 |428.5 |428.8 |429.1 |429.4 |429.7 |430.0 |430.4 |430.7 |431.1 |431.4 [431.7 |432.1 |432.4 |432.7 |433.1 |433.4 |433.7 [434.0 |434.4 
58 /431.8 [432.2 [432.5 |432.8 433.2 433.5 |433.8 [434.2 |434.5 [434.9 |435.2 |435.5 [435.9 |436.2 |436.5 |436.9 |437.2 |437.5 |437.8 |438.1 
99 |435.5 |435.9 |436.2 436.5 [436.9 |437.2 |437.5 |437.9 438.2 |438.6 |438.9 [439.2 |439.6 [439.8 440.2 440.6 |440.9 |441.2 |441.6 |441.9 
60 |439.2 |439.6 |439.9 |440.2 |440.6 |440.9 |441.2 [441.6 [441.9 [442.3 |442.6 [442.9 [443.3 |443.6 ioe 444.3 ees \444.9 nies \445.6 
61 1442.8 443.2 1443.5 |443.8 |444.2 |444.5 |444.9 445.2 |445.6 |445.9 |446.3 |446.6 |446.9 [447.3 |447.6 [447.9 |448.3 [448.6 |448.9 |449.3 
62 446.5 |446.8 |447.2 |447.5 [447.9 448.2 |448.5 |448.9 1449.2 1449.6 [449.9 [450.2 [450.6 [450.9 [451.3 [451.7 [451.9 [452.3 |452.7 |452.9 
63 |450.0 [450.4 /450.7 [451.1 |451.5 |451.8 |452.1 |452.5 |452.8 |453.2 [453.5 [453.8 |454.2 [454.6 [454.9 [455.3 |445.6 [455.9 |456.3 |456.6 
64 (453.6 [454.0 [454.3 |454.6 [455.0 |455.4 |455.7 [456.1 |456.4 [456.8 |457.2 [457.4 [457.8 |458.3 [458.5 |458.9 |459.2 [459.5 |459.9 |460.2 
65 [457.1 [457.5 |457.8 |458.2 |458.6 |458.9 |459.2 |459.6 — 460.3 |460.7 |460.9 |461.4 461.7 |462.0 |462.4 |462.8 aes. 463.5 |463.8 
| 
66 [460.6 |461.0 |461.4 |461.7 |462.1 |462.4 |462.7 lees. 463.5 463.9 464.2 |464.5 |464.9 [465.3 |465.6 1465.9 |466.3 |466.6 |467.0 |467.4 
67 (464.1 |464.5 [464.8 |465.2 [465.6 465.9 |466.2 [466.6 |466.9 |467.4 |467.7 |468.0 |468.4 |468.8 |469.1 [469.5 |469.8 |470.1 |470.6 |470.9 
68 |467.5 |467.9 |468.3 |468.6 |469.0 |469.4 |469.7 |470.1 |470.4 |470.8 |471.2 |471.5 |471.9 472.2 |472.6 472.9 |473.3 |473.7 |474.1 \474.4 
69 |471.0 |471.4 471.8 |472.1 |472.5 |472.8 |473.2 |473.6 |473.9 |474.3 |474.7 |474.9 |475.4 |475.7 |476.1 |476.5 |476.8 |477.2 |477.6 |477.9 
70 |474.4 |474.8 475.2 |475.5 |475.9 |476.2 |476.6 |477.0 |477.3 |477.8 |478.1 [478.4 |478.8 |479.2 |479.5 |479.9 |480.3 |480.6 [481.0 |481.4 
| | | | | 
71 |478.8 |478.2 478.5 |478.8 |479.3 |479.6 |479.9 |480.4 |480.7 |481.1 |481.5 |481.8 |482.2 |482.6 |482.9 |483.3 |483.7 |483.9 |484.4 |484.7 
72 (481.1 [481.5 /481.9 |482.2 |482.6 |482.9 [483.3 |483.7 |484.1 |484.5 |484.8 [485.2 [485.6 |485.9 |486.3 [486.7 |487.0 |487.4 |487.8 |488.1 
73 484.4 484.9 [485.2 [485.6 |485.9 486.3 |486.6 |487.1 |487.4 [487.9 488.2 [488.5 |488.9 |489.3 |489.7 |490.1 |490.4 |490.8 |491.2 |491.5 
74 |487.7 |488.2 |488.5 |488.9 |489.3 \489.6 |489.9 |490.4 |490.7 |491.2 |491.5 |491.9 |492.3 |492.6 |492.9 |493.4 |493.8 |494.1 |494.5 [494.9 
75 [491.0 |491.5 |491.8 |492.1 |492.6 = 9 a 3 - 7 494.1 494.5 |494.8 |495.2 |495.6 |495.9 |496.3 |496.7 |497.1 |497.4 |497.9 |498.2 
76 |494.3 \494.7 l495 1 |495.4 |495.9 |496.2 |496.6 |497.0 |497.4 |497.8 |498.1 1498.5 |498.9 |499.3 |499.6 [500.1 \500.4 500.8 |501.2 |501.5 
77 497.5 |497.9 |498.3 |498.7 |499.1 499.5 |499.8 |500.3 1500.6 |501.1 |501.4 |501.8 |502.2 |502.5 |502.9 |503.3 [503.7 |504.0 |504.5 [504.8 
78 [500.8 [501.2 [501.6 [501.9 |502.4 1502.7 |503.1 [503.5 |503.9 |504.3 [504.7 [505.0 |505.5 |505.8 [506.2 (506.6 [506.9 |507.3 [507.8 |508.1 
79 |503.9 |504.4 |504.7 |505.1 |505.5 505.9 |506.3 |506.7 |507.1 '507.5 |507.9 |508.2 |508.7 |509.0 [509.4 [509.8 [510.2 |510.5 |510.9 [511.3 
80 |507.1 — 507.9 |508.3 [508.7 [509.1 |509.5 me \510.3 |510.7 [511.1 [511.4 [511.9 1512.2 [512.6 |513.0 1513.4 [513.7 [514.2 |514.5 
| | | | 
82 |513.4 |513.9 514.2 514.6 |515.0 [515.4 (515.8 (516.2 |516.6 |517.0 |517.4 [517.8 |518.2 sts. |518.9 |519.4 [519.8 [520.1 |520.6 |520.9 
84 519.7 |520.1 |520.5 |520.8 |521.3 |521.7 |422.0 [522.5 |522.9 [523.3 |523-7 1524.1 \525.5 1524.9 |525.2 1525.7 [526.1 |526.4 |526.9 |527.3 
86 [525.8 1526.3 526.7 |527.0 |527.5 [527.9 |528.2 |528.7 |529.1 |529.5 |529.9 |530.3 1530.8 [531.1 |531.5 |531.9 |532.3 |532.7 |533.2 |533.5 
88 (531.9 |532.4 [532.7 [533.1 [533.6 [533.9 |534.3 /534.8 |535.2 |535.7 |536.0 |536.4 [536.9 |537.2 |537.6 |538.1 [538.5 [538.8 |539.3 |539.7 
90 [537.9 |538.4 [538.8 [539.1 |539.6 mes 540.4 |540.9 [541.2 om 542.1 1542.5 [542.9 [543.3 1543.7 [544.2 [544.6 [544.9 [545.4 [545.8 
| | | | | | | | 
92 |543.9 [544.3 |544.7 [545.1 |545.6 [545.9 |546.4 \546.8 |547.2 1547.7 1 |548.5 |548.9 |549.3 [549.7 |550.2 |550.6 |550.9 \551.4 551.8 
94 (549.7 |550.2 [550.6 |550.9 [551.5 |551.8 [552.2 [552.7 |553.1 |553.6 |553.9 [554.4 [554.8 |555.2 |555.6 [556.1 (556.5 1556.9 [557.4 |557.8 
96 [555.5 |556.0 |556.4 [556.8 [557.3 |557.7 |558.1 |558.6 558.9 |559.5 |559.9 |560.2 |560.7 561.1 |561.5 [562.0 [562.4 1562.8 |563.3 |563.7 
98 |561.3 |561.8 |562.2 [562.6 [563.1 [563.5 |563.8 |564.3 |564.7 |565.2 |565.6 |566.0 |566.5 |566.9 567.3 [567.8 |568.2 |568.6 |569.1 |569.5 
100 |567.0 |567.5 oie 568.3 ‘ieee 569.2 ‘ee 570.1 [570.5 [571.0 4 [o71.8 [572.3 [572.7 \573.1 |573.6 |574.0 |574.4 [74.9 575.3 
| | | | | 











NOTE: Values given in body of table are products of the square roots of the static and differential pressures in Ib. 
of water, respectively. 


Absolute pressures are based on atmospheric pressure of 15 lb. per sq. in. 


Table has been condensed to serve field men in approximating meter readings, intermediate readings for 
be obtained from pressure extension books, usually available in district offices. 


per sq. in., abs., and inches 


accurate measurements may 
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TYPE 2400 — 248P 
with 14” float. 
Front view of pilot. 


on request. 
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LEVEL-TROL CONSTRUCTION AND OPERATING FEATURES: 


|, Extremely sensitive . . . no measurable lag — linkage pivot points and other sources 
of friction eliminated. 
2, Trouble-free operation . . . torque tube construction eliminates stuffing box, packing 


and lubricator. 


3. Quick response to level change — intermittent bleed pilot relay speeds response of 
diaphragm valve or instrument to level change. 

4, Throttling range adjustment makes possible a wide variation in level change neces- 
sary to actuate valve or instrument. 

5, Level position adjustment permits operator to maintain liquid level range anywhere 
within the length of the float. 


Regularly furnished with auxiliary operating medium regulator and filter. Equipped with 4” 125-lb. or 250-lb. 
high-tensile iron or 4” 150-lb., 300-lb., 400-lb. or 600-lb. cast steel mounting flange. Type 2400 — 248P and other 
Level-Trol Types for all service applications are described and illustrated in Bulletin F-1. Copies gladly furnished. 


TRG TERR Ry Sousnnen, comenm 


ONTROL 














DO YOU REQUIRE ? 


a INCH TO FEET 


% 


Fisher Type 2400—248P Internal Type Level-Trol makes 
possible accurate and dependable level control or oe ie Sie tae 
indication over a range hitherto impossible with float a a Mocs Naa 
cage and internal ball float type controllers. Tubular | 
float operates on principle of weight measurement of 
displacement rather than float movement — float moves | sm ; 
only relatively small distance in proportion to level eR 








change. Floats available in various lengths from 14” «<< 
to 120” as specified. Pneumatic relay type pilot is full | 
throttling. Suitable for all liquids of all specific gravi- 
ties at all pressures and temperatures. 
]. Pneumatic Level Controller actuating a remotely 
installed diaphragm motor valve. * 
2, Pneumatic Level Indicator actuating a remotely 
installed indicating gauge. TYPE 2400 — 
3. Pneumatic Level Recorder actuating a remotely 248P with 120” 
installed recording instrument. float. Side 


4, Combination Controller-Indicator, Controller-Re- 


. view of pilot 
corder, or Indicator-Recorder. 


and pilot arm. 
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Tue PerroLeum ENGINEER’s Continuous TABLES P 683.327. 
| 
| 24-HOUR CAPACITY* OF 4-IN. BY 2-IN. ORIFICE PLATE—FLANGE CONNECTION 
Puasa, Differential, in. of water 2 on 
lb. per sq. ° 
in. ga. 5 10 20 30 40 50 60 70 80 90 100 
10 288 404 573 702 809 905 993 1071 1146 | 1216 1281 
25 373 482 679 832 962 1076 1177 1273 1361 1441 1522 
30 386 547 772 946 1091 1221 1338 1446 1545 1638 1726 
| 40 428 604 855 1047 1211 1353 1480 1599 1711 1815 1913 
| 50 464 658 931 1141 1317 1472 1512 1739 1861 1978 2082 
60 500 708 1001 1224 1415 1581 1732 1872 2001 2120 2237 
70 531 754 1065 1304 1506 1685 1846 1993 2131 2260 2382 
80 563 796 1128 1379 1594 1781 1952 2107 2253 2390 2520 
90 594 837 1185 1452 1675 1874 2053 2216 2369 2512 2649 
100 620 876 1239 1519 1755 1960 2149 2320 2481 2631 2774 
110 645 915 1294 1584 1828 2045 2240 2419 2587 2743 2890 
120 671 951 1345 1640 1900 2126 2328 2514 2688 2851 3084 
130 697 985 1392 1706 1970 2203 2413 2605 2787 2955 3116 
140 723 1019 1441 1765 2038 2279 2496 2696 2880 3056 3222 
| 150 744 1052 1485 1820 2102 2351 2574 2781 2973 3152 3323 
160 765 1084 1532 1874 2165 2421 2652 2864 3061 3248 3424 
170 785 1112 1573 1929 2227 2489 2727 2945 3150 3339 3520 
180 809 1143 1618 1980 2286 2556 2800 3025 3233 3430 3614 
190 830 1172 1656 2030 2343 2621 2870 3100 3315 3515 3707 
200 848 1200 1698 2079 2400 2683 2940 3175 3396 3601 3795 
210 868 1229 1737 2128 2455 2745 3007 3248 3474 3684 3883 
220 887 1255 1776 2175 2509 2807 3074 3321 3549 3764 3969 
{ 230 907 1281 1812 2219 2564 2864 3139 3391 3624 3844 4052 
240 925 1306 1848 2266 2616 2924 3201 3458 3699 3922 4135 
250 944 1332 1885 2310 2665 2981 3266 3525 3769 4000 4215 
260 959 1358 1921 2351 2717 3036 3326 3593 3842 4072 4295 
270 977 1382 1955 2395 2766 3090 3385 3658 3909 4148 4371 
280 995 1408 1988 2437 2813 3144 3445 3722 3979 | 4220 4448 
290 1011 1431 2022 2478 2859 3199 3502 3785 4046 4290 4523 
300 1029 1454 2056 2517 2906 3251 3559 3847 4111 | 4360 4596 
310 1045 1478 2089 2559 2953 3303 3616 3907 4176 4430 4669 
320 1060 1498 2120 2597 2999 3352 3671 3966 4241 4498 4741 
330 1076 1522 2152 2634 3043 3401 3725 4026 4303 4565 4811 
340 1091 1542 2183 2673 3087 3450 3779 4083 4365 4630 4881 
350 1107 1566 2214 2711 3129 3500 3834 4140 4425 4695 4949 
360 1122 1586 2242 2748 3173 3546 3886 4197 4487 4759 | 5016 
370 1135 1607 2273 2784 3214 3593 3938 4251 4547 4822 | 5083 
380 1151 1628 | 2302 2820 3256 3640 3987 4308 4604 4884 | 5148 
390 1167 1649 2330 2854 3297 3686 4039 4360 4663 4946 | 5213 
400 1179 1669 2359 2890 3336 3730 4088 4415 4720 5006 | 5278 
410 1195 1690 2387 2924 3378 3777 4137 4469 1777 5065 | 5340 
420 1208 1708 2416 2960 3417 3821 4184 4521 4832 | 5125 | 5402 
430 1221 1729 2444 2994 3455 3865 4233 4573 {889 5184 | 5464 
| 440 1236 1747 2470 3028 3494 3907 4280 4622 4943 5222 | 5527 
450 1249 1768 2499 3059 3533 3951 4326 4674 4995 | 5299 5586 
| | 
| clita 
460 1262 1786 2525 3093 3572 3992 4373 4723 5050 | 5356 5646 
470 1275 1804 2551 3124 3608 4034 4420 4772 5104 | 5413 5706 
480 1288 1822 2577 3157 3645 4075 4464 4822 | 5148 5467 5765 
{ 490 1301 1840 2603 3188 3681 4116 4510 4871 | 5208 5524 5822 
500 1314 1859 2629 | 3220 3717 4158 4555 4920 5260 6579 | 5879 
4-in. x 2-in. orifice plate size, flange connection. 1 hour coefficient = 1080.1 
| *Million cu. ft. based on (4-oz.) 14.4 lb. per sq. in., 0.60 gravity, and 60°F. temperature. 24 hour coefficient = 25922.4 
ee eae eee a ‘ 
| 
i 
THE PETROLEUM ENGINEER, January, 1943 





_— 












In January, 1942, we gratefully thanked 
Industry for its half-century of confi- 
dence in Hyatt. That message heralded 
the beginning of the 50th year of Hyatt 
Roller Bearings. 

Since then .. . with our country in 
peril of its life... American industry 
has thrilled the Allied world with star- 


tling feats of production. 


Like soldiers on attack, men of the de- 
sign boards and production lines swung 
to the job of pouring out the machines 
that will win this mechanized war. 

Industry called on Hyatt for vital 
bearing assignments in planes, tanks, 
ships, guns ... and in the machines that 
build them. 

Creating bearings for such vital serv- 
ice was more than a responsibility. It 
was a privilege. It was a command! 

Without lost motion the whole pro- 
ductive effort of Hyatt became a single 


ff our DO" und modt important Your 


aim ... to rush the most devastating 
fighting power possible into the hands 
of our fighters and their allies. 

Under the impetus of our fight for 
freedom, Hyatt precision production 
has swelled tremendously. This took 
place despite the many necessary 
changes made in designs and sizes, tools 
and methods... all having been accom- 
plished without losing a stride in the 
race against time. 

Working with you... for America... 
has given us the chance to be extra proud 
of our fiftieth year, just completed. It 
was by far Hyatt’s most important year 

. in manufacturing achievement and 
in contribution to the great cause. 

Therefore, for giving us a golden op- 
portunity in our golden year, again we 
say THANKS, INDUSTRY. 

Hyatt Bearings Division, General 
Motors Corporation, Harrison, N. J. 
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HYATT ROLLER BEARINGS 
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The tables* on this page are grouped for 
convenience with brief explanation and should 
be used only after the article by the authors 





For simple heaters with 2 water pi 








HORIZONTAL THERMO- ‘SIPHON HEATERS FOR OlL- FIELD OPERATIONS 


Design data for wooden tanks without emulsion pre-heaters 


pes and 1 chamber 


has been studied and understood. TABLE 4A. To increase the temperature of the oil from 50°F. to 170°F. when the out- | 
Table 1 was calculated from the formula: door temperature is 40°F., with a 20 mi. per hr. wind. 
H=CXAXT; where H is the heat loss 2 a & . | _ | 
from the pipe connecting the heater and gun <4 | = ; = 
| barrel. C is the number of B.t.u. per hr. trans- Heght of tanks f ft... seen . 13 “4 bo & | e 16 a6 33 | 
H . y rteri S anefanp Peet OF UATIR, IU. . 20. ee ee ween - | Z 2 | ) 2 9 
4 d through 1 ~ >.< Lee Lng ogee Nominal capacity of tank, bbl. oe 135 | 200 255 | 380 | 500 high 660 790 1000 
| with temperature difference between pipe an Capacity in bbl. per hour of emulsion 0.76 | 1.44 1.17 2.02 | 4.75 4.31 3.87 | 9.90 
air 1°F. A is the outside surface area of pipe Minimum size of water pipe, in... ... 9 | 2 | > 3 3 3 | 3 ae 
| in sq. ft. T is temperature difference between Number of linear ft. of water pipe in | ; : . 
| pipe and air °F. Tables 1, 2, and 3 are heat a dll aati gig sien | gg | 401 146 13.5 99 3 93 0) 93 7 30 7 
| loss tables and are self-explanatory. Length of furnace chamber, ft..... . 516 8 | 8% 8 121% 1214 13 17 
Table 4A, B, C, and D is the complete design whe and depth of furnace ene | 491 15 15 " = on ” - 
for application of the heater for gun barrels— en dian i : : ay wae “ £99 “ bie 
illustrated by basic conditions shown in Fig. 1 \imney diameter, im... 6.00.0... 6 ‘72 (“A 9 11M 11% 12 15% 





Example: Assuming outdoor temperature of 
40°F., a 20 mile per hr. wind and required to 
raise temperature of emulsion from 50 to 


TABLE 4B. To increase oil 
170°F. at 4.5 bbl. per hr. rate using a wooden is 20°F., with a 20 mi. per hr. wind. 


temperature from 30°F. to 170°F. when outdoor temperature 








tank. 
° | 
In Table 4A the capacity in bbl. per hr. of Diameter of tank, ft... . 8 10 | 10 
emulsion is 4.75, which is above the desired Height of tank, ft... 20.00.02... | 16 | 16 | 20 
rate and thus satisfactory. Remaining require- Nominal capacity of tank, bbl... .. 135 200 255 
ments are found in the same column 5 with 16 Capacity in bbl. per hour of emulsion 0.7 | 1.36 1.08 
ft. diameter, 16 ft. height, nominal capacity Minimum sie of water pipe, in... ... | 2 3 | 3 
of 500 bbl., water pipe 3 in., 22.3 ft. of pipe in — of linear ft. of water pipe in | ' 
the heater, a 1214 ft. heater furnace, a furnace urnece 9.6 10.5 11.0 
chamber of 23 in. width and depth, and a chim- Length of furnace chamber, ft. .. 0” 6% 6% 
ney diameter of 1134 in Ww ~ and depth of furnace chamber, 
; ee CM verre deuatesecex sche 13 16 16 
Cc ‘ea diameter, in... edeitta amis 6% | s 8 


12 16 16 16 22 
20 16 | 20 24 =| 16 
380 | 500 high 660 790 | 1000 
1.89 4.49 4.06 3.64 | 9.40 
3 3 3 3 | 4 
15.3 25.1 26 26.6 34.4 
g 14 14 1414 18'4 
19 25 25 25 33 
914 1214 12% 1214 1614 





TABLE 1 
Approximate heat loss from large-diameter 

















TABLE 4C. To increase the temperature of the oil from 10° F. to 170°F. when the out- 





tanks and wooden tanks exposed to a 20 
mi. per hr. wind 














temperature is minus 20° F., » with 1 a 20 mi. 


uninsulated pipe exposed to 20 mi. door temperature is 0°F., with a 20 mi. per hr. wind. 
per hr. wind —— -—__— anaanioins es 
= —— eda! seine ee Diameter of tank, ft. . ecualeetk 8 10 10 12 16 16 16 | 22 
Pipe Air B.t.u. per hour for Height of tank, ft.............. 16 | 16 20 20 16 20 | 24 16 
temperature, temperature, 1 sq. ft. of exposed Nominal capacity of tank, bbl. . 135 200 255 380 | 500high| 660 790 | 1000 
oF oF “Pipe surface Capacity in bbl. per hour of emulsion 0.64 | 1.27 1.01 1.77 4.30 3.86 | 3.44 9.00 
Pe: eh Merete Minimum size of water pipe, in...... 2 3 3 3 4 4 | 4 6 
100 40 1030 Number of linear ft. of water pipe in 
200 20 1200 furna*e (sabe 7 11.4 12.2 17 21 21.5 22.2 23.0 
} 200 0 1370 Length of furnace chamber, ft ; 7 7 7% 914 11% 12 12% 13 
{ | 200 —920 1560 Ww - and depth of furnace chamber, 
(aeetawawedinn 14 7 17 20 26 26 27 | 35 
Cc semay diameter, in. 7 814 814 10 13 13 | 18% | 17% 
TABLE 2 
Approximate heat loss from uninsulated steel TABLE 4D. To increase oil temperature from minus 10°F. to 170°F. when outdoor 


per hr. wind. 
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——— one ee + en oo en on + = 


Heat loss in B.t.u. per hour from em mye! of on. ft 8 10 10 12 16 16 16 22 
“temp. | Ai _ | 1 sa. ft. of exposed tank surface eight of tank, ft 16 16 20 20 16 20 24 16 
i weg ae , Nominal capacity of tank, bbl | 135 200 255 380 | 500high; 660 790 1000 
in tank tank Uninsulated steel | Wooden Capacity in bbl. per hour of emulsion 0.61 1.21 0.94 1.69 4.14 3.71 3.28 8 66 
oF” __tank | tank Minimum size of water pipe, in. . . 2 3 3 3 4 4 4 6 
: | an Number of linear ft. of water pipe in 
From | From | From | From 1 pe pe pecsasrsse* 13 12.8 13.8 18.6 22.8 23.6 24 3 28.0 
re : ength o urnace cham > a 79 7% s 1049 12% 13 1314 15 
= es dee denier _ deck side | deck Ww ogy and depth of furnace chamber, 
170 40 647 | 196 | 59 | 48 — yifd--- senses ee ec eee ee eew eens 14 is) 6] 27 23 | 28 | 87 
170 20 769 | 235 68 57 C dames diameter, in......... ‘ 7 9 | 9 | 10% 1314 14 | 14 184 
170 0 895 977 | 78 | 65 | | 
170 —20 1027 | 322 | 86 | 7 
170 40 1173 371 | 96 82 “Tables taken from article by Harold Vance and Elmer G. 
es - > Cie Sie, & — “Smith, “Thermo-Siphon Heaters for Oil-Field Operations,” 
| Example of the use of above table: T The Petroleum Engineer, November, 1942. 
' A high 500-bbl. steel tank has 780 sq. ft. of kd 
| surface in the sides and 190 sq. ft. of sur- ence waren outset 
; face in the deck; therefore, with the average om ease S$ 
; temperature of the fluid in the tank at 170°F. : ‘ 7 ~<a 
and the outside air temperature 40°F., the heat l ’ - gf 
i loss from the sides of the tank in B.t.u. per | gs oe \ 
hour is 780 X 647 or 504,660. The heat loss —_— = — « i 
from the deck equals 190 X 196 or 37,240 . my 
B.t.u. per hour. The total heat loss from the WATER = — ilaiaiaaaate tana 
' tank under these conditions is the sum of the . = = ~ = : > Sve re AS eee oe eee? 
1 loss from the sides plus the loss from the deck 4 = = = ee - 
or 504,660 plus 37,240 or 541,900 B.t.u. per oo ““ SS nen aaa Ji at oo 
hour. _ 100 FT - = , I y, 
| ° PITCH +) mm EFT OR BORE J 
TABLE 3 
Heat transmitted to the oil per sq. ft. of con- ™ ae _ a 
j tact between oil and water for counter flow ~o 
| (see Fig. 1) with water entering at 190°F. and si6 — 
leaving at 150°F. with final oil temperature Vd wien emus 
of 170°F. 4 { _@arr”e 
' ies ate ie _ acacia ee : 
; & Temperature of B.t.u. per hour transmitted ew °* ; er j : 
; wh incoming oil, through 1 sq. ft. of k \ < 
We contact surface \ oe 
a ee 0s Ps . “BAFFLE 
; . Frou WELL © 
; 50 588 BURNER OPENING 
' 30 | 658 a 
10 725 . , —— . » . 
} —10 793 Fig. 1. Diagram showing application of thermo-sipbon beater to gun-barrel installation for break- 
—30 858 ing down emulsions 
' 
| 7 - ‘ nnn = 
' 
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is your wire rope’s 


BEST FRIEND! 


I: wire ropes are to give their best service—yes, even longer-wearing 
HAZARD LAY-SET PREFORMED—they must be lubricated regularly—and cor- 
rectly. Not only will proper lubrication protect the many wires from cor- 
rosion and excessive wear, but will permit the internal wires which move 
one against another when the rope passes over a sheave or winds on a drum, 
to slide more freely and with less friction. For some short-lived services, 
factory lubrication is sufficient. For others, additional lubricant must be 
added in the field, and unless this is done with sufficient frequency, your 
wire rope is doomed to fail before its proper time. And this is no time to 
waste steel. 

HAZARD LAY-SET PREFORMED WIRE ROPE Ordinarily gives so much better, easier- 
handling, longer service than ordinary non-preformed rope that occasion- 
ally operators take its exceptional qualities for granted and forget the oil 
can. Don’t doit. Lubricate your LAy-set correctly, and you will get even 
longer service—even greater dollar value. All Hazard ropes identified by 
the Green Strand are made of Improved Plow Steel. 


HAZARD WIRE ROPE DIVISION 


Wilkes-Barre, Pa., Chicago, Pittsburgh, Ft. Worth, Houston, 


.' 








Wichita, San Francisco, Denver, Los Angeles 
Distributors in all important oil field centers 
AMERICAN CHAIN & CABLE COMPANY, Inc. BRIDGEPORT, CONNECTICUT \ 
® IMPORTANT SUGGESTIONS \ \ 
Clean wire rope thoroughly before lubri- cant is better than infrequent treatment with \ 
cating. Use kerosene and wire brush. heavier lubricants. \ i} 
Passing the rope through high-pressure jetted Lubrication of any wire rope is sufficiently \ | 
steam has proved a very effective means important to warrant calling in one of the in- \ | 
of cleaning, especially larger diameters. dustrial lubrication men employed by oil com- \ | 
Wi identities, panies A a ree —. These men can tell \ I 
you which lubricant ‘will handle your prob- \ ) \ 
Frequent lubrication with light-bodied lubri- lems best. \\ | \! 


Hazard LAY-SET ROTARY LINES 
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24-HOUR CAPACITY* OF 4-IN. BY 134-IN. ORIFICE PLATE—FLANGE CONNECTION 
Pressure, Differential, in. of water ; oto ; pi 
lb. per sq. 
in. ga. 5 10 20 30 40 50 60 70 80 | 90 100 
| — | ee | 
| 10 217 305 432 530 610 683 749 808 865 918 967 
20 282 364 513 628 726 812 888 961 1027 1088 1149 
| 30 292 413 583 714 824 922 1010 1092 1166 1237 1303 
40 323 456 646 791 914 1021 1118 1207 1291 1370 1444 
50 350 497 702 861 994 1111 1217 1313 1405 1493 1571 
60 378 534 755 924 1068 1194 1307 1413 1511 | 1601 1689 
70 401 569 804 984 1137 1272 1393 1505 1608 1706 1798 
80 425 | 601 851 1041 1203 1344 1473 1591 1700 1804 1902 
90 448 | 632 894 1096 1264 1415 1550 1673 1788 | 1896 2000 
100 468 661 935 1147 1325 1479 1622 1751 1873 | 1986 2094 
110 | 487 691 976 1196 1379 1544 1691 1826 1953 2070 2182 
120 507 718 1016 1243 1434 1605 1757 1898 2029 2152 2268 
130 526 744 1051 1288 1487 1663 1822 1967 2103 2231 2352 
; 140 546 769 1088 1333 1538 1720 1884 2035 2174 2307 2432 
150 | 562 794 1121 1374 1587 1775 1943 2100 2244 2379 2509 
160 578 818 1156 1415 1634 1828 2002 2162 2311 2452 2585 
170 593 839 1188 1456 1681 1878 2058 2223 2377 2520 2657 
180 610 863 1221 1495 1726 1929 2113 2283 2440 2589 2728 
190 | 626 | 884 1250 1532 1769 1978 2166 2340 2503 2653 2798 
200 | 640 | 906 1282 1569 1812 2025 2219 2397 2563 2718 2865 
210 | 656 927 1311 1606 1853 2072 2270 2452 2622 | 2780 2931 
220 | 669 947 1340 1642 1894 2119 2321 2507 2679 | 2841 2996 
230 | 685 967 1368 1675 1935 2162 2370 2559 2735 | 2902 3058 
240 | 699 986 1395 1710 1974 2207 2417 2610 2792 2961 3121 
250 712 | 1006 1423 1743 2012 2250 2465 2661 2845 3019 3182 
260 724 | 1026 1450 1775 2051 2291 2510 2712 2900 3074 3242 
270 738 1043 1475 1808 2088 2332 2555 2761 2951 3131 3299 
280 751 1062 1501 1839 2123 2374 2600 2810 3004 | 3186 3358 
290 763 1080 1526 1871 2158 2415 2644 2857 3054 | 3238 3414 
300 777 1098 1552 1900 2193 2454 2687 2904 3103 | 3291 3469 
310 789 1115 1577 1931 2229 2493 2730 2949 3152 | 3344 3524 
320 800 1131 1601 1961 2264 2530 2771 2994 3201 | 3395 3579 
330 812 1149 1624 1988 | 2297 2567 2812 3039 3248 | 3446 3632 
340 824 1164 1648 2017 2330 2604 2853 3082 3295 3495 4685 
| 350 836 1182 1671 2047 2362 2642 2894 3125 3340 | 3544 3735 
360 847 1198 1693 2074 2395 2677 2933 3168 3387 3593 3786 
| 370 857 1213 1716 2102 2426 2712 2972 3209 3432 3639 3837 
380 869 1229 1738 2129 2458 2747 3009 3252 3475 3686 3886 
390 881 1244 1759 - 2154 2489 2782 3049 3291 3520 | 3733 3935 
400 890 1260 1781 2182 2518 2816 3086 3332 3563 | 3778 3984 
| 
410 902 1276 1802 2207 2550 2851 3123 3373 3606 | 3823 4031 
420 912 1289 1824 2235 2579 2884 3158 3413 3647 3868 4078 
430 922 1305 1845 2260 2608 2917 3195 3452 3690 3913 | 4125 
440 933 1319 1865 2285 2638 2949 3231 3489 3731 3956 4172 
450 943 1334 1886 2309 2667 2982 3266 3528 3771 | 4000 4217 
460 953 1348 1906 2334 2696 3013 3301 3565 3812 | 4043 4262 
470 963 1362 1925 2358 2724 3045 3336 3602 3853 | 4086 4307 
480 972 1376 1945 | 2383 2751 3076 3369 3639 3886 4127 4352 
490 982 1389 1965 | 2407 2779 3107 3405 3677 3931 | 4170 4395 
500 992 1403 1984 | 2430 2806 3139 | 3438 3714 3970 | 4211 | 4438 
| | 
4-in. x 1%-in. orifice plate size, flange connection. 1 hour coefficient = 815.3 
*Million cu. ft. based on (4-0z.) 14.4 lb. per sq. in., 0.60 gravity, and 60°F. temperature. 24 hour coefficient = 19567.2 









































| 














THE PETROLEUM ENGINEER, January, 1943 

















Se 


=a 























It’s Rugged! It’s Sturdy! It’s Tough! The “CLEVELAND 140.” It’s outstanding for hard-hitting, 


day-in and day-out performance. 


carri 


construction, assures hundreds of hours of operation without major repairs... unit type construc- 


tion 


maintenance, a minimum of delays and a big saving of time and labor. 


and Naval Services and why for years they have been delivering maximum footage in digging pipe- 
line ditches in all parts of the country. , 


Kee 


for the Fight and They'll Git™ You cat diediend Tamnenediiews 
Long — Faithful Service... Speed Transportation on spe- 


aa 
<F 


—That’s Why “CLEVELANDS” Are “In The Thick Of 
It’? On So Many War Emergency Pipeline Projects... 














Amply powered and with a speed for practically every ditching need, it “packs a wallop” that 
es it through the toughest going. 


Its modern engineering, correct design, coupled with super-quality materials and the best in 


permits quick, easy field replacements and repairs when necessary. This means economy of 


That’s why “Clevelands” have been selected for a multitude of projects by the U. S. Military 


p Your “CLEVELANDS” Fit 


IUustrated at right, an impor- 


cially built trailers—Machines 
load or unload in about 15 
minutes. 





THE CLEVELAND TRENCHER COMPANY ‘or 


20100 ST. CLAIR AVE “Pioneer of the Small Trencher” CLEVELAND, OHIO Ve 





“CLEVELANDS’ Save More...Because they Do More 
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All 4 with 1 
Set of Chasers 


When you cut pipe, 

Cut lime and Work too 
with this 

RiFaIibD 


CUTTER 














7b: Depe THREADS 


Faster and Easier with this self-contained 


Feleeclb No. oR 


| ee you cut with this remarkable No.65R are 



















RR. why RIfaib Cutters roll more 
clean, sharp and of micrometer accuracy —in all 4 quickly and easily through all kinds of 
sizes, 1“ to 2“—a new quality in a self-contained die pipe are in the design of the tools. The 


stock. But you'll like also the easy floating cutting thin-blade wheel, for instance, coined from 





action, the 10-second tool steel and assembled in 


change to pipe size, the steel-bushed hub, makes an un- 
instant mistake-proof usually speedy clean cut. Heavy- 
work-holder without duty cutter frames are warp- 
bothersome bushings. proof, always cut true, are nicely 
It’s a rugged steel and balanced for easy work. 6 sizes 
malleable tool with for pipe from “to 6”. Also 
No. 42, 4-wheel short handle 


for cutting in close quarters. 


high-speed steel and 
chaser dies, assuring 
you long trouble-free Ask your Supply House. 


service. It pays you to 






RIZAID 
Tubing Cut- 
ter, with rolls — also 
cuts thin wall conduit. 


ask your Supply House 


No. 65-R, ratchet and plain, = 
one and two handle, cam or for the RIFAID 65R. 


plate type workholders. 


All RIEAID Pipe Tools are 
sold through Supply Houses 








THE RIDGE TOOL COMPANY 
ELYRIA * OHIO « U.S.A. 






* PIPE TOOLS x 
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VAPOR PRESSURE CHART FOR VOLATILE HYDROCARBONS! 
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1From article, “Vapor-Pressure Chart for Volatile Hydrocarbons,” by R. Vincent Smith, U. S. 
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In every American oilfield, thousands of alloy-armored 
Whitney Roller Chains are keeping production right up 
to demand on all types of equipment... like the 
Gumbo Buster Draw Works, built by American Well & 
Prospecting Co. And this full, even flow of power is one 
of the prime movers in the advance against the Axis, 
thousands of miles away. 

Many other topflight builders of oilfield 
equipment have, for years, built into their 
products the positive Performance-Protection 
of Whitney Roller Chains . . . to assure their 
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customers of maximum power-delivery, plus stubborn 
resistance to drive-failure even under frequent shocks and 
overloads. And today this Whitney Chain protection is 
paying off in uninterrupted operation. So when you buy 
new equipment — or need replacement chains — get 
Whitney, the Drive to Victory. 


Mid-Continent Sales and Service: Bu/l-Stewart Equip- 
ment Co., $219 Grand Ave., Dallas, Texas; Brance- 
Krachy Co., Inc., 4411 Navigation Blvd., Houston, 
Texas; Weiss Chain & Transmission Co., 224 East 
Third St., Tulsa, Okla.; A. D. Guggenheim Co., 227 
West7th Street. Amarillo, Texas; Warford Distributing 
Co., 319 So. Topeka Ave., Wichita, Kansas; Prager, 
Inc., 472 Howard Ave., New Orleans, La. Mid-Con- 
tinent Branch Office: The Whitney Chain & M{fs. Co., 
2826 Elm Street, Dallas, Texas. West Coast: ward 
D. Maltby Co., 1718 So. Flower St., Los Angeles, Calif. 


THE WHITNEY CHAIN & MFG. CO., HARTFORD, CONN. 
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THe PETROLEUM ENGINEER’s Continuous TABLES P 683.328. 
r —_—______— — - —$—___ 
_ 24-HOUR CAPACITY* OF 41N. BY 2!/4-IN. ORIFICE PLATE—FLANGE CONNECTION 
{ | Pressure, Differential, in. of water 
| Ib. per sq. 
| in. ga. 5 10 20 30 40 50 60 70 80 90 100 
| 10 375 527 747 916 1054 1179 1294 1395 1493 1584 1669 | 
20 486 628 885 1084 1253 1402 1534 1659 1774 1878 1983 
30 | 503 713 1007 1233 1422 1591 1743 1885 2013 2135 2250 
40 557 787 1115 1365 1578 1763 1929 2084 2230 2365 2493 
50 605 858 1213 1486 1716 1919 2101 2267 2426 2578 2713 | 
60 652 922 1304 1595 1845 2061 2257 2439 2608 2763 2915 | 
70 693 983 1388 1699 1963 2196 2405 2598 2777 | 2946 3105 
80 733 1037 1470 1797 2078 2321 2544 2747 2936 | 3115 3284 | 
90 774 1091 1544 1892 2182 2442 2676 2888 3088 3274 3453 
100 807 1142 1615 1980 2287 2554 2801 3024 | 3233 3429 3615 
110 841 1193 1686 2064 2382 2665 2919 3152 | 3371 3574 3767 
120 875 1240 1753 2145 2476 2770 3034 3277 3503 3716 3915 
130 909 1284 1814 2223 2567 2872 3145 3395 | 3632 3851 4061 
140 943 1328 1878 2301 2655 2969 3253 3513 | 3753 | 3983 4199 
150 970 1372 1936 2372 2740 3064 3355 3625 | 3875 | 4108 4331 | 
| | 
160 997 1412 1997 2442 2821 3155 3456 3733 3990 | 4233 | 4463 
170 1024 1449 2051 2513 2902 3243 3554 3838 4105 | 4351 4588 
180 1054 1490 2108 2581 2980 3331 3648 3942 4213 | 4469 4709 
190 1081 1527 2159 2645 3054 3415 3740 4040 | 4321 | 4581 4831 
200 1105 1564 2213 2709 3128 2496 3831 4138 | 4425 4692 | 4946 
| } 
210 1132 1601 2263 2774 3199 3578 3919 4233 4527 | 4800 |. 5061 | 
220 1155 1635 2314 2834 3270 3659 4007 4328 | 4625 4905 | 5172 
\ 230 1182 1669 2361 2892 3341 3733 4091 4419 | 4723 | 5010 | 5280 
; 240 1206 1703 2409 2953 3409 3811 4172 4507 | 4821 5111 5388 
250 1230 1736 2456 | 3010 3473 3885 4257 4594 | 4912 5213 5493 
: 260 | 1250 1770 2503 3064 3540 3956 4434 4682 | 5007 | 5307 5598 
270 1274 1801 2547 3121 3605 4027 4412 4767 5094 | 5405 5696 
‘ 280 1297 1834 2591 3176 3665 4098 4490 4851 5186 5500 5797 
‘ 290 1318 1865 2635 3230 3726 4169 4564 4932 | 5273 5591 5895 
: 300 1341 1895 | 2679 3280 3787 4236 4638 5013 5358 5682 | 5990 
° 
: 310 1361 1926 2723 3334 3848 | 4304 4713 5091 5442 5773 | 6084 
320 1382 1953 2763 3385 3909 4368 4784 5169 5527 5861 | 6179 
: 330 1402 1983 2804 3432 3966 4432 | 4855 5246 5608 | 5949 6270 
: 340 1422 2010 2844 3483 4023 4496 4925 5321 | 5689 | 6034 6361 
‘ 350 1443 2040 2885 3534 4078 4561 | 4996 5395 5767 6118 6449 
: } 
‘ 360 1463 2067 2922 3581 4135 | 4621 5064 5469 | 5848 | 6202 6537 
: 370 1480 2095 2963 3628 4189 4682 5132 5540 5925 | 6284 | 6625 
380 1500 2122 3000 3676 4243 4743 5196 5615 6000 | 6365 | 6709 
390 1520 2149 3037 | 3719 4297 4804 5263 5682 6077 6446 6794 
400 1537 2176 3074 3767 4348 4861 5327 5753 6152 6523 6878 
: 410 1557 2203 3111 3811 4402 4922 5392 5824 6226 6601 6959 
: 420 1574 2226 3149 3858 4453 4980 5452 5892 6297 6679 7040 
‘ 430 1591 2253 3186 3902 4503 5037 5517 5959 6371 6756 7121 
: 440 1611 2277 3219 3946 4554 5091 5577 6023 6442 6831 7202 
: 450 1628 2304 3257 3986 4605 5148 4638 6091 6510 6905 7280 
: 460 1645 2328 3290 4030 4655 5202 5699 6155 6581 | 6979 7358 
470 1662 2351 3324 4071 4703 5257 5760 6219 6652 7054 7436 
: 480 1679 2375 3358 4115 4750 5311 5817 6284 6709 7125 7513 
: | 490 1696 2399 3392 4155 4797 5365 5878 6348 6787 7199 7588 
: 500 1713 2422 3426 4196 4844 5419 5936 6412 6854 7270 7662 
4-in. x 244-in. orifice plate size, flange connection. 1 hour coefficient = 1407.6 
° *Million cu. ft. based on (4-0z.) 14.4 Ib. per sq. in., 0.60 gravity, and 60°F. temperature. 24 hour coefficient = 33782.4 
_ —— _—— a en ee Nc , 4 
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THE NEWS 


WITH BANTAM BEARINGS 










































70 TONS OF FLYING BOAT, the Mars provides a new cargo carrier of tremendous speed, and 
offers a forecast of the aerial transportation of the future. Built for the Navy by The Glenn L. 
Martin Company, the Mars, with its 200-foot wing spread and its four 2000-HP motors, requires 
a giant beaching gear to maneuver it on land. And in the gear the entire load is carried on large- 
size Bantam Ball Thrust Bearings made of stainless steel to resist attack by salt air and water— 
another instance of Bantam’s skill in supplying bearings for radically new requirements. 








THE GENERAL GRANTS CAN TAKE IT, as these 
30-ton tanks conclusively demonstrated in 
the Egyptian campaign. And in the tank 
transmissions, Quill Bearings are again prov- 
ing their ability to perform efficiently and 
reliably under the most severe service condi- 
tions. For further information on this com- 
pact, high-capacity anti-friction bearing, 
write for Bulletin P-104. 





BANTAM NEEDLE ROLLERS are assembled into 
anti-friction units of exceptionally high load 
capacity, low cost, and small size, for use in 
many of America’s foremost aircraft engines. 
Where anti-friction is a must, and size, weight, 
and installation are factors in design, Bantam 
Needle Rollers fill many important jobs. 


<@-iF YOU NEED ANTI-FRICTION BEARINGS 
for war applications or tomorrow's designs, 
you will probably find what you want among 
Bantam’s comprehensive line, which includes 
straight roller, tapered roller, needle, and ball. 
Or if you need special bearings, Bantam 
engineers will design 
them. For help on 
your bearing prob- 
lems, TURN TO 
BANTAM. 















FROM TOWING WINCH TO CRANE by the 


addition of a boom is the transformation 
undergone by this versatile Willamette Hyster LAI TAM 
winch, now handling scrap in a metal re- 


fining plant. Winches of this type use STRAIGHT ROLLER : T. 


Bantam Quill Bearings on reverse idler 


Pinion (as shown in cross-section drawing) BANTAM BEARINGS CORPORATION © SOUTH BEND « INDIANA 
and in idler gear. 








EARRINGS 


ROLLER + NEEDLE - BALL 
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WITH MEN IN THE INDUSTRY 





Paut R. Kine, formerly district 
manager for the Pittsburgh Steel Com- 
pany, at Houston, Texas, is now a first 
lieutenant in the U. S$. Army Chemical 
Service. 

— <> — 

Leo E. Hines, formerly petroleum 
engineer with the Cotton Valley Opera- 
tors Committee, Cotton Valley, Louisi- 
ana, has received a commission as lieu- 
tenant in the Engineer Corps of the 
U. S. Army. His address is Lt. Leo E. 
Hines, A. P. O. 10160, care Postmaster, 
Seattle, Washington. 

cainiasilipianenctans 

Cuas. J. RouNTREE, who returned 
to the states July 20, 1942, from Car- 
acas, Venezuela, where he had been a 
driller for the Socony-Vacuum Oil 
Company, is at present a volunteer in 
the Naval Construction Battalion, 
Rhode Island. His address is 46 Bat- 
talion, Company C, Platoon 5, Camp 
Endicott, Davisville, Rhode Island. 

pues 

Jor J. Kine, formerly engineer with 
The Texas Company, Houston, Texas, 
is now a first lieutenant with the UV. S. 
Army Engineer Corps and gives his 
address as Office of Chief of Engineers, 
Room 1102, New War Department 
Building, Washington, D. C. 

<> 

STARR THAYER, Houston, Texas, 
consulting engineer specializing in 
cathodic protection, recently returned 
from the Caribbean area where he spent 
several weeks doing work on the pro- 
tection of equipment for the U. S. 


Army. 
<> 


Dr. CHar.es D. Lowry, Jr., of Uni- 
versal Oil Products Company, Chicago, 
Illinois, will discuss “Recent Develop- 
ments in the Technology of Petroleum 
Refining,” before the Maryland Section 
of the American Chemical Society, at 
Baltimore, on January 22. 

alec 

Water M. Dick, treasurer of the 
Westinghouse Electric Supply Com- 
pany, retired December 31, 1942, after 
40 years’ service. Dick joined the West- 
inghouse Electric and Manufacturing 
Company October 1, 1901, in the ac- 
counting department at Pittsburgh, 
Pennsylvania. He became a traveling 
vuditor in 1907 and chief field auditor 
in 1915. 


Dr. NicHoras N. T. SAMARAS and 
Roy W. SupHorr have been promoted 
to assistant directors of the central re- 
search department of Monsanto Chemi- 
cal Company, St. Louis, Missouri, ac- 
cording to an announcement by Dr. 
CHARLES ALLEN THOMAS, director, 
and Dr. CarroLt A. HocHWALT, asso- 
ciate director. The two research scien- 
tists have been leaders of experimental 
research groups in the Monsanto labora- 
tories. 

<> 


OrviLLE ADAMs, engineer with the 
Guiberson Diesel Engine Company, 





ORVILLE ADAMS 


Dallas, Texas, has been commissioned a 
lieutenant (s.g.) in the U. S. Naval 
Reserve. 

<> - - 

Ben H. Ravane ti, formerly de- 
velopment engineer for Oil Well Sup- 
ply Company and later tool engineer 
for Guiberson Diesel Engine Company, 
is now with Continental Motors Corpo- 
ration as superintendent in charge of 
assembly and test of tank engines. He 
recently spent several days studying 
methods used and viewing progress at 
the Detroit, Michigan, plant of the 
company. 

-_--—-<> -—-- 

Dr. BLaineE B. Wescott, chief of the 
materials and products chemistry di- 
vision of the Gulf Research and De- 
velopment Company, Pittsburgh, Penn- 
sylvania, has been appointed to mem- 
bership of the Sectional Committee on 
Pipe Threads of the American Stand- 
ards Association. 
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ALBERT C. DELMONT, formerly do- 
ing consulting work on Naval ordnance 
production, has been appointed research 
director of the newly-organized re- 
search and laboratory departments of 
the Douglas T. Sterling Company, man- 
agement consultants, of Stamford, 
Connecticut, it is announced by Douc- 
Las T. STERLING. Sterling gave as the 
basic reason the increasingly important 
need for post-war planning. 

= <> = 


J. F. M. Taytor and H. BLoem- 
GARTEN have been appointed vice-presi- 
dents of the Shell Oil Company, Inc., 
east of the Rockies, effective January 1, 
it is announced by ALEXANDER FRASER, 
president of the company. 

Taylor as vice-president of manufac- 
turing, succeeds E. D. Cumming, who 
has been granted an indefinite leave of 
absence and was recently appointed di- 
rector of refining under the Petroleum 
Administrator for War. 

Bloemgarten, who for the last year 
has been special assistant to the presi- 
dent in exploration and production op- 
erations, will continue to deal with this 
phase of the business in his new capacity. 

_ <>— _ 

E. A. SEELEY, manager of field per- 
sonnel and training for The B. F. Good- 
rich Company, has been loaned to the 
Army Ordnance Department’s Tank 
and Automotive Center, Detroit, Michi- 
gan, as executive personnel advisor. 
R. A. MAxweELt, with Goodrich since 
1933, has gone into government serv- 
ice as a member of the requirements and 
capacities section, rubber branch of the 
War Production Board, the company 
announces. L. R. Howes is now sales 
engineer for the automotive and aero- 
nautic departments of Goodrich na- 
tional sales and service division with 
headquarters in the B. F. Goodrich 
Company plant, 5400 East Olympic 
Boulevard, Los Angeles, California, it is 
announced by DonaLp W. FairBalrn, 
district manager of that division of the 
Pacific Coast. 

. <> - 

SrarK Fox, associated with Oil Pro- 
ducers Agency of California for the last 
five years, and with the Conservation 
Committee of California Oil Producers 
for the last two and one-half years, has 
been appointed a lieutenant (j.g.) 
United States Naval Reserve, and re- 
ported at Quonset Point, Rhode Island, 
on December 22 for training for ad- 
ministrative duties in the Navy’s Air 
Corps. 

<> 

B. R. Gossett, assistant district 
superintendent for the Humble Oil and 
Refining Company in the Raccoon Bend 
district, has been transferred to the 
Lovell Lake district on the Texas Gulf 
Coast. 
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R. W. Erwin of Salt Water Control, 
Inc., Tyler, Texas, has been elected 
chairman of the East Texas Section of 
A. I. M. E., to serve for the year 1943. 
Erwin succeeds A. S. Rhea. 


R. W. ERWIN 


Other officers elected are: Vice-chair- 
men: D. W. Akins, Jr., The Ohio Oil 
Company, Shreveport, Louisiana, and 
J. S. Futcer, Oil Well Supply Com- 
pany, Dallas, Texas. 

Secretary-treasurer: R. M. HEss, 
Shell Oil Company, Inc., Kilgore, Texas. 

Board of Directors: A. S. RHeEa, East 
Texas Salt Water Disposal Company, 
Kilgore, Texas; W. E. Winn, Sun Oil 
Company, Dallas, Texas, and R. O. 
Garrett, Arkansas Fuel Oil Company, 
Shreveport. 

—— ee 


W. F. Knope, consulting petroleum 
engineer, moved January 1 to Fort 
Worth, Texas. His office address is 1004 
Fort Worth National Bank Building. 

= <> 


Henry J. MELCHERT has been ap- 
pointed distributor for Hamer Oil Tool 
Company in Illinois. Melchert’s office is 
at 122 South Michigan Avenue, Chi- 
cago. 

-- 


Kurt DE Cousser, Lansing, Michi- 
gan, head of Socony-Vacuum Oil Com- 
pany land and geological division in 
Michigan, has been reelected president 
of the Oil and Gas Association of Michi- 
gan for 1943. All other officers of the 
association were reelected, 

- <> — 

Eric L. KoHier, Chicago, Illinois, 
consulting accountant, who recently 
served with the War Production Board, 
has received appointment as executive 
officer of the PAW (Petroleum Admini- 
strator for War) office, according to an 
announcement by Deputy Administra- 
tor Racrpu K. Davies. He will serve as 
executive assistant to Davies in han- 
dling organizational and administrative 
problems. 
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Jerr Ivy, Carter Oil Company safety 
engineer of Tulsa, Oklahoma, succeeds 
J. D. McCamey, who is now in the 
U.S. Army Engineer Corps. 

J. W. Rayspurn, Tide Water Asso- 
ciated Oil Company, Tulsa, Oklahoma, 
has been reelected president of Petro- 
leum Motor Transport Association of 
Oklahoma. C. E. JACKSON, a past presi- 
dent, and Homer Newsy, Cities Serv- 
ice Oil Company, Bartlesville, were 
elected vice-presidents. W. H. Esser, 
Shell Oil Company, Inc., Tulsa, was 
elected secretary-treasurer. 

<> 

Eppi—E GRISWOLD, engineer and inde- 
pendent operator, has succeeded E. A. 
WaHLsTROM as chief engineer of the 
Goldsmith Engineering Committee. 
Wahlstrom was granted a leave of ab- 
sence to accept a commission as lieu- 
tenant in the U. S. Naval Reserve. An 
executive committee selected to assist 
and advise Griswold is composed of 
Dewey A. Jorpan, The Atlantic Re- 
fining Company, Midland, chairman; 
J. W. House, Humble Oil and Refin- 
ing Company, Midland, secretary; M. L. 
ATKINSON, Phillips Petroleum Com- 
pany, Odessa; O. F. Heprickx, Texas 
Pacific Coal and Oil Company, Mid- 
land; R. R. PortTerrietp, Devonian 
Oil Company, Midland; G. A. Poo.e, 
Gulf Oil Corporation, Odessa; Pau 
OtEs, Clifford Moers Company, Mid- 
land, and GEorGE Carb, Stanolind Oil 
and Gas Company, Fort Worth. 

pikenanitiin anti 

W. M. McExroy, associated with 
General Petroleum Corporation for 
more than 25 years, is now manager of 
the company’s refining department. 





CapTAIN JOHN W. HERBERT, 43, 
Fort Worth civic leader and president 
of Herbert Oil Company and Falcon 
Company, was killed November 24 
while on a combat mission for the U. S. 
Army Air Corps in New Guinea. Her- 
bert entered the oil business at the time 
of the boom at Burkburnett and later 
discovered several pools in Texas. 

—<>—_—_. 

WituiaM R. Boyp, Jr., chairman of 
the Petroleum Industry War Council 
and president of the American Petro- 
leum Institute, said a committee had 
been appointed to make a study of the 
problems growing out of the possible 
termination of forfeiture of oil and gas 
leases because of government orders and 
directives that make it impossible for 
the industry to comply with lease obli- 
gations and similar commitments. The 
committee consists of CHARLEs I. 
Francis of Vincent, Elkins, Weems and 
Francis, Houston, Texas, chairman; 
Forrest M. DarrouTH, Carter Oil 
Company, Tulsa; Don Emery, Phillips 
Petroleum Company, Bartlesville, Okla- 
homa; A. M. Ger, Ohio Oil Company, 
Findlay, Ohio; L. A. Grppons, Union 
Oil Company of California, Los An- 
geles; WaLLace E. Hawkins, Magnolia 
Petroleum Company, Dallas, Texas; 
WiLuiaM L. Hottoway, Honolulu Oil 
Corporation, San Francisco, California; 
GILBERT MUELLER, Argo Oil Com- 
pany, Denver, Colorado, and G. T. 
STANFORD, Consolidated Oil Corpora- 
tion, New York, New York. 

a 

O. W. TruMBuLL, formerly of As- 
bestos Textile Company, is now con- 
nected with Greene, Tweed and Com- 
pany of New York, New York. 





New officers for the Dallas Petroleum 
Engineers Club elected at the last meet- 
ing of the year are, left to right, E. T. 





Eccers, American Steel and Wire Com- 
pany, vice-president in charge of mem- 
bership; Cuas. B. CarreNTER, U. S. 
Bureau of Mines, executive vice-presi- 


THE 





dent in charge of programs; Horace 
SANDERS, Cooper-Bessemer Corpora- 
tion, president; L. T. Porter, Lone Star 





Gas Company, vice-president in charge 
of entertainment, and J. W. Brack, 
Magnolia Petroleum Company, secre- 
tary-treasurer. 
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WNERS of Cummins Diesel 
OC powered equipment are set- 
ting new production records .. . 
doing more work .. . in less time 

. at a lower cost. 
It took a call for super-power to 


fully demonstrate the engine’s ca- 


pacity for extra work and speed 





. its low operating cost in the 
face of a demand for double duty. 

It took a drastic shortage in men 
and materials to prove the full 
worth of the Cummins Customer 
Service Policy ...a policy which 
has always given first considera- 
tion to the owner. 

That’s why today’s broken rec- 
ords forecast a still better Cummins 


Diesel for tomorrow. 


CUMMINS ENGINE COMPANY © Columbus, Ind. 





MID-CONTINENT SUPPLY COMPANY, FORT WORTH, TEXAS + Distributors Mid-Continent Territory 
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Hail to the Roughneck 


By Bitty McGraw 
Poet Laureate, Los Angeles Nomads 


On the derrick floor he stands, 

With grimy face and muddy hands, 

And on his lips a ready jest, 

Through hardest work or moment's 
rest. 


To unknown salesmen who would 
know, 

The depth of hole and why it’s so, 

His dumbness is a cause to weep, 


He only knows it’s round and deep. 


When round the job for news you beg. 
He’s hard boiled as a picnic egg, 

But should hard luck be yours in time, 
He'll share with you his thinnest dime. 


You’ve known collectors, I surmise, 
Of stamps, and coins, and butterflies, 
But they fade out like distant stars, 
Beside collectors of cigars. 


So hail to one without a care, 
The answer to a maiden’s prayer, 
Who wades through life so free from 
guile, 
The roughneck with his ready smile. 
—Fl ying Car pet. 
4,474 
The chap was before the sugar ra- 
tioning board. “‘My wife has no sugar at 
all in our house—not an ounce!” The 
chairman of the board warned him, 
“Remember you are swearing to this. 
You must tell the truth or you'll go to 
jail.” The chap thought for a moment, 
“Gotta tell the truth, ch? In that case 
rather than do a stretch in jail Pl tell 
you. We ain’t married!” 
if y ¥ 
A woman flees from temptation, but 
a man just crawls away from it in the 
cheerful hope that it may overtake him. 
yf 
“LIL do it slower this time,” said the 
newly married magician who stayed up 
half the night showing his new bride all 
his card tricks. 
,o7 


7 
Cafe Sign 


Hard boiled eggs 1 cent 

Wear and tear on chickens 3 cents 

Rooster’s fee 1 cent 
Total 5 cents 


eZ 

A wedding carriage was seen driving 
through the streets of London the other 
morning. Inscribed in chalk on the back 
were the words “Result of Careless 


Talk.” 
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“Mrs. McCoy,” said the iceman, “‘as 
my route has been changed, I’m going 
to have to make you an hour later from 
today on.” 

,4r4 

Lecturer: Potts was a great man. At 
his death three towns were named after 
him—Pottstown, Pottsville, and Cham- 
bersburg. 

4,474 

Willic: 1 killed five flies today—three 
males and two females. 

Joknny: How can you tell a male 


from a female? 


Willie: Well, three sat on the beer 
bottle and two on the mirror. 
7 y y 
Hotel Clerk: Pardon me, Mister, but 
how did you happen to be named J. 
John B. B. Bronson? 
Patron: 1 was christened by a minis- 
ter who stuttered. 
yr? 


A certain famous motor car manu- 
facturer advertised that he had put a 
car together in seven minutes. The next 
evening he was called on the phone at 
dinner time and asked if it were so. 

“Yes,” was the reply. “Why?” 

“Oh, nothing. But I believe I’ve got 
the car.” 

i ae 

“Elenita, do you know your alpha- 
bet?” 

“Yes, papa.” 

“Then let’s see, what letter comes 
ifter A?” 

“All of them, papa.” 

yor 

Junior Senator: When somebody 
comes around with a new theory, you 
always endorse it. Why is that? 

Senior Senator: Vd rather endorse it 
than have it explained to me. 

y4r74 

The Smiths were in conference about 
hiring a certain applicant for cook: 

Mr. Smith: Don’t take her. I don’t 
like her looks. 

Mrs. Smith: But consider the reputa- 
tion for cooking she bears. 

Mr. Smith: Makes no difference. We 
don’t want any she bears cooked any- 
way; we don’t like ’em! 

yrgy 

Doctor: Nurse, you’ve been with 
that handsome patient in 402 over an 
hour. 

Nurse: Don’t stop me now. I’ve got 
t» get a thermometer. 

Doctor: Gosh, is he running a tem- 
perature? 

Nurse: No, but I am. 


THE 









“Mandy, I’ve heard about your hard 
luck. I’m terribly sorry.” 
“Deed, ma’am, ah ain’t had no hahd 


luck.” 


“But, your husband; wasn’t he killed 
in an accident yesterday?” 

“Yes, ma’am, but dat’s his hahd luck, 
not mine.” 


7 q + A 


It was a cold night. They snuggled on 
the sofa before the fire. He had talked 
himself out without saying anything. 
She thought him slower than a tele- 
graph boy in a hurry. 

“Do you notice how the fire red- 
dens?” 

“Yes,” she sighed deeply, “but I’m 
sure it’s not because of anything we 
have done.” 


y 7 vy 


“Are you a good golf player?” 
“Yes and no.” 

“What do you mean?” 

“Yes, Iam no good.” 


y 7 7 


Tramp at back door: Madam, I don’t 
even know where my next meal is com- 
ing from. 

Lady at door: Well, this is no infor- 
mation bureau. 


ee 

Traffic Officer: As soon as I saw you 
come around the curve I said to myself, 
“Forty-five at least.” 

Woman Driver: Well, Vl be honest 
with you—you’re off. It’s this hat that 
makes me look so old. 


y q 7 


“Don’t you ever use toothpaste?” 
“Why should I when I have no teeth 
loose?” 
a ae 
“Billy! Billy!” 
“What, Ma?” 
“Are you spitting in the fishbowl?” 
“No, Ma, but I’m coming pretty 
close!” 
7 y y 


Molly: When George and I get mar- 
ried we’re going to Mexico to see what 
it’s like. 

Myrtle: It’s all right—in fact it’s 
fine. 

: £9 


“Look at that youngster, the one 
with the cropped hair, the cigarette and 
trousers on. It’s hard to tell whether it’s 
a boy or girl.” 

“She’s a girl and she’s my daugh- 
ter.” 

“My dear sir, do forgive me, I would 
never have been so outspoken if I had 
known you were her father.” 


“I’m not her father, I’m her mother.” 
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BAKER ROTARY WALL SAMPLER 


A-22 


A Simple Solution to Hole Enlarging 
and Wall Scraping Problems 


A TOOL AS 


STURDY 


and 


Dependable 
AS THEMEN 
WHO RUN IT 


—_ 


Drilling crews area sturdy, 


dependable lot ... . they have 


to be, and they like to work IY, regular Scraper Blades converts the tool into 
' Z a Baker Wall Sampler. With this device it is , 
with tools of the same caliher NA. possible to take cores from the side walls of 


... which is one reason why 
the Baker Wall Scraper is, 
and ALWAYS HAS BEEN 
a favorite among experienced 


operators. 





Which Make the BAKER ROTARY 


Features 


(1) Double Pin Drill Collar—Connects Wall Scraper 


BAKER ROTARY WALL SCRAPER and 



































Main Office and Factory: 
6000 So. Boyle Ave., Box 127, Vernon Station, 
Los Angeles, Calif. 


Central Division Office and Factory: 
6023 Navigation Blvd., Box 3048, Houston, Texas 


Export Sales Office: t) 
19 Rector Street, New York, N. Y. | 
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The Baker Rotary Wall Scraper provides a safe, eco- 
nomical method of enlarging the walls of an open hole to 
a diameter considerably larger than that of the casing 
through which it is run. 


SIMPLICITY OF USE AND OPERATION: 


This tool is practically fool-proof. It is con- 
structed with a minimum number of essential | 
parts. Any experienced driller can secure 
FIRST TIME satisfactory results. 


GREAT STRENGTH AND REAMING 
CAPACITY: 


Correct design plus sturdy construction, 
have combined to give the tool great strength 
(safety), and a remarkable reaming capacity. 
This has resulted in the Baker Wall Scraper 
being able to accomplish many jobs never be- 
fore considered possible. 


TWO TOOLS IN ONE: 


Also, don’t overlook the fact that the Baker 
Wall Scraper is really ““Two Tools in One”, as 
by merely substituting Sampler Blades for the 















any encased hole at any depth...cores that 
are adequate for accurate laboratory analysis. 


(S/) TMM SS 4 ta 


re 
PAKS . 


SNS 4506 
+> 
N 


TZZ///p lili 


GEES 


YZ 


J 


aS 





PAA 4477 


- 


Send for Baker Broad- 
cast No. 19...a40-page 
illustrated treatise giv- J 
ing complete details as 
to the many practical 
field applications for the 
Baker Wall Scraper and 
Wall Sampler. | 


Lf, 






SHS ay 














== 


WALL SCRAPER A DEPENDABLE TOOL: 


od 


and set with Tungsten Carbide Inserts. Long bearing sur- 





Body to drill collar. 






face on blades minimizes “‘corkscrewing.”’ 





(2) Circulation Screen—Design of cone-shaped Screen 
minimizes abrasive action of fluid and prevents 
debris from clogging circulation passages. 


(3) Wall Scraper Body—Machined out of a solid piece 


of special alloy steel... provides great strength. 


(4 


~ 


Plunger Head—Provided with oil resistant Seals to 
prevent fluid by-pass and insure Piston efficiency... 
Blades will Positively Open. 


(5 


~ 


Plunger Spring—Strong Plunger Spring insures 
blades properly closing. 


(6 


~ 


Bushing (Circulation Bean)—Fluid is directed on each 
blade, lubricating and cooling cutting surfaces. 


(7) 
(8) 


Hinge Pin—Machined from solid piece of special alloy steel. 
Blades—Machined from special alloy steel forgings... af- 
ford toughness and hardness. Cutting edges are hard-faced 













(9) Blade Expansion—Amazing reaming capacity provided by 
exparsion range of Cutter Blades from 4” to 36”. 
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Fog Nozzle for Fire Fighting 
lo ecient increased industrial and 


maritime fire hazards and the 
possibility of incendiary bombing at- 
tacks have stimulated efforts to provide 
more efhicient means of combating fire. 
A recent product of this search for bet- 
ter fire-fighting methods is the line of 
“Fogjet” nozzles developed by Spray- 
ing Systems Company, 4020 West Lake 
Street, Chicago, Illinois. 
These specialists in spraying nozzle 
manufacture have designed both a fog 





laying and fog throwing type of nozzle. 
Both nozzles do a thorough job of 
breaking a water stream into extremely 
fine particles to produce a fog that is 
particularly effective in fighting fires 
involving highly volatile and inflam- 
mable material, it is stated. These noz- 
zles greatly increase the exposed surface 
area of any given volume of water and 
quenching of almost any type of fire is 
speedily and efficiently accomplished 
with a minimum of water damage, it is 
stated. 

The fog laying “Fogjet” nozzle was 
specifically designed for use in pipe lines 
and sprinkler systems and comes in va- 
rious sizes capable of blanketing areas 
from 12 to 20 ft. in diameter depend- 
ing on the pressure and size of nozzle. 

The fog throwing “Fogjet” nozzle 
fits any 1'/-in. male National Standard 
Thread hose connection and at 100-Ib. 
pressure is capable of projecting a fog- 
like mist of uniform distribution to 
distances of 40-50 ft. 

Both nozzles produce a finely-di- 
vided, compact fog that, together with 
the steam formed in the presence of fire, 
blanket the fire and dilute and cool the 
volatile material involved. 
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Unitized Block Assemblies 


7. unitized block assemblies re- 
cently developed by the Baash- 
Ross Tool Company, Los Angeles, Cali- 
fornia, feature compactness and adapt- 
ability to modern portable rig opera- 
tions. These assemblies combine both 
the block and hook into one compact, 
streamlined unit, thus saving much 
valuable space compared with the sep- 
arate block-plus-hook arrangement. By 
decreasing the space required for hook 
and block, the effective working height 
of portable rigs is substantially in- 


(Right) BAASH- 
ROSS UNITIZED 
BLOCK WITH 
LINK ADAPTER 
ASSEMBLY 









(Above) BAASH-ROSS UNITIZED BLOCK 
WITH HOOK ASSEMBLY 


(Inset at right shows Hook open with view 
of Automatic Latch) 


creased. The assemblies permit pipe to 
be brought out of the hole faster, with- 
out risk of running into the crown, 
greatly speed-up floor operations by the 


2UIPMENT 


increased working room provided, and 
also increase the safety and convenience 
of portable rig operations, the manu- 
facturer asserts. 

Baash-Ross Unitized Blocks are avail- 
able in two types—either with spring- 
loaded hook or with spring-loaded link 
adapter—to meet a wide range of port- 
able well-pulling and slim-hole drilling 
requirements. 

The block with spring loaded hook is 
similar to the conventional hook-plus- 
block assembly, but is far more com- 
pact due to the elimination of the space 
normally required for block and hook 
bails, it is pointed out. The hook is free- 
swiveling, but wien desirable, can be 
quickly locked in any one of four posi- 
tions by means of a built-in locking pin. 

An automatic latch is provided for 
locking the hook in closed position—an 
important safety feature in rough drill- 
ing operations—and when open, this 
latch also acts as a guide for picking up 
the swivel bail. 

Where maximum compactness is de- 
sired, the link adapter assembly is rec- 
ommended. With this assembly, the ele- 
vator links are supported on ears pro- 
vided on the side of the link adapter 
body and are locked in place by bolts. 
This unit, like the hook unit, is spring- 
loaded and free swiveling, and can be 
locked against rotation in any one of 
four positions by means of a built-in 
locking pin. It is availible with or with- 
out a bottom clevis bail for handling 
rod hooks and similar equipment. 

Both block units are completely 
streamlined with all bolts recessed into 
the body where they cannot catch on 
rig projections or clothing. Many other 
advanced features are incorporated in 
the design of the Baash-Ross Unitized 
Block Assemblies to increase their con- 
venience, safety, and efficiency. 

Each of the two types of unitized 
block assemblies is available in nine 
sizes—a range wide enough to meet the 
requirements of practically any port- 
able rig job. Each type of block is avail- 
able in one, two, or three-sheave models 
(capacities 30, 60, and 100 tons, re- 
spectively) and each of these models is 
available with 20-in., 24-in., or 30-in. 
sheaves. 

Complete information can be ob- 
tained by writing direct to Baash-Ross 
Tool Company, 5512 Boyle Avenue, 
Los Angeles, California. 
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High Inertia Generators 
Designed to Save Copper 


IGH inertia electric generators 
usually require large diameter 
rotors, as inertia is proportional to the 
square of the radius. Large diameter 
rotors call for large amounts of copper. 
Confronted with the problem of pro- 
viding generators of high flywheel effect 
for an aluminum plant, Westinghouse 
Electric and Manufacturing Company 
engineers solved the problem by using 
extra heavy rotor construction. First it 
was decided to reduce the rotor di- 
ameter, but this normally required a 
length of 17 in. By adopting the extra 
heavy rotor it was possible to cut the 
length to 13% in. Thus the inertia was 
obtained with steel and the copper re- 
quirements were held ‘to a minimum at 
the same time. This design saved nearly 
a thousand pounds of copper on each of 
eighteen 2250-kw. generators. The ma- 
chines are driven by Diesel engines and 
without high-inertia generation the 
pulsation of the reciprocating engines 
would be reflected in the voltage. This 
would have an adverse effect on the 
electrolytic cells where aluminum is de- 
posited, according to Westinghouse ex- 
perts. 





Hydraulically Controlled 
Cutting-Off Unit 


} eo Landis Machine Company, 
Waynesboro, Pennsylvania, has re- 
cently developed a hydraulically con- 
trolled cutting-off unit. This device re- 


places the standard carriage, crossrail, E> 


and die head of the Landis Mill Type 
Pipe Threading Machines when these 
machines are to be used strictly for the 
cutting-off operation and when maxi- 
mum operating efficiency is desired. 
The Landis Hydraulically Controlled 
Cutting-Off Device comprises two high- 
speed steel cutting-off tools mounted 
in massive slides for maximum rigidity. 
These tool slides function through a 
hydraulic cycle that provides rapid trav- 
erse of the tools to the work and rapid 
retract of the tools after the cutting- 
off operation is completed. A single 
lever controls both the forward and 
return movements of the tool slide. 


Complete operator control of the 
hydraulic cycle provides variable feed 
rates for the cutting-off tools and ad- 
justment of the length of travel of 
these tools for different thicknesses of 
tubing. The adjustment for rate of feed 
is made through a single control valve 
so that the rate of feed, for both the 
front and rear cutting-off tools will be 
the same. The cutting-off tool slides 
likewise are adjustable, within certain 
limits, for various diameters of tubing. 
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CABLE TOOLS 
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TIME is an ally... every extra month, 


SPANG & COMPANY, Butler, Pa. 
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CABLE TOOLS 
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or week, or day of service you squeeze 
from your equipment is a step toward 
Victory. Conserve your cable tools in 
every way possible. Spang Cable-Sys- 
tem Drilling and Fishing Tools are BUILT 
TO ENDURE if you take care of them. 


Fee ree 
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Rubber-Covered Liquid- 
Level Controller 
P Sseanagratone' rubber- or. neo- 


prene - covered liquid - level con- 
troller is available for installation in a 
standard rubber-covered tee fitting, or 
for direct mounting in a tank contain- 
ing corrosive fluids. Rubber-covered 
steel flexible shaft eliminates packing 
glands and bearings and also provides a 
simple friction-free method of trans- 
mitting the float motion to an air pilot 
valve or micro-switch as required, states 
Moore Products Company, H and Ly- 
coming Streets, Philadelphia, Pennsyi- 
vania. 


The flexible shaft consists of a formed 
tube similar to a Bourdon. A flat lever 
inside this tube connects directly with 
the air pilot valve or micro-switch for 
controlling the liquid level. Operation 
is not affected by wide variations of 
pressure and temperature. 

Operating on the principle of force 
change due to buoyancy, rather than a 
float riding on a moving level, sensi- 
tivity is such that a buoyancy change 
of less than 8 oz. will result in full 
travel of the diaphragm-operated con- 
trol valve. This permits the use of a 
small 4-in. diameter ball float and short 
float arm approximately 5'% in. in 
length. Interface level control of liquids 








FOR FIVE YEARS 
Producers have enjoyod 
War-Jime Economy with 


MARTIN PLUNGERS 


SIMPLICITY of construction and 
proper ENGINEERING get the most 





Sold Only Through Supply Stores : 
WRITE FOR ILLUSTRATED CATALOG OR SEE COMPOSITE CATALOG 








out of the materials 
used. 





BH 





Field Representatives: 


TOM HULETT HUGH ROBINSON 
El Dorado, Ark. Blackwell, Okla. 
C. J. BAETEN F. M. WILSON 


Wichita, Kans. Wichita Falls, Texas 


LYNN C. HOLLOWAY J. WALTER WADE 
Houston, Texas Olney, Ill. 


E. C. DILGARDE, Casper, Wyoming 
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having a specific gravity difference as 
small as 0.050 can be obtained by using 
larger floats and longer float arms. 
Elliptical steel floats having Y%-in. 
rubber covering are used where wider 
level changes are desirable. For high and 
low level cut-off or alarm, a micro- 
switch can be supplied in place of air 
pilot valve. Rubber-covered stops are 
provided to keep the flexible shaft well 


within its elastic limit. 


Rector Weld Test Packoff 


ECTOR Well Equipment Com- 
pany, Fort Worth, Texas, an- 
nounces a new weld test packoff for 
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Saw 























































































































application to “RH” type Rectorheads, 
which, according to the manufacturer, 
oTers an improvement over previous 
construction. This packoff, of neoprene- 
asbestos combination, is an independent 















assembly consisting of a lower plate, 
the packoff material, and a gland that 
compresses the packing against the body 
of the head and around the pipe by 
means of studs. 

This assembly rides on a shoulder in 
the head and does not rest upon the 
slips. 

The method of assembly is illustrated 
in the accompanying sketch, showing 
an “RH” type Rectorhead unassem- 
bled. The method of use, as offered by 
the manufacturer, is as follows: 

1. Take a stretch in pipe and set 
slips in the usual manner. 

2. Cut off pipe 3 in. above face of 
body flange. 

3. Clean out head thoroughly and 
apply weld test packoff above slips. 

4. Tighten bolts evenly on weld test 
assembly. 

5. Apply welding ring, being sure it 
rides flush with the face of the flange 
and level. Use A.P.I. ring for centering. 

6. Weld ring to casing, using not 
less than three beads. 

7. Trim casing 1 in. above weld, and 
bevel. 

8. Bolt flange or other piece of equip- 
ment to body, with A.P.I. seal ring in 
place, and test weld by applying pres- 
sure through test port. 





G-E Electron Microscope 


ARTICLES as small as one mil- 

lionth of an inch—one thousandth 
the diameter of a human _ hair—can 
be measured accurately with a new elec- 
tron microscope developed by General 
Electric Company engineers. This was 
revealed by Dr. C. H. Bachman, of the 
G-E Electronics Laboratory at Sche- 
nectady, New York, in a talk recently 
to the Lynn, Massachusetts, section of 
the American Institute of Electrical 
Engineers. 

This is made possible, according to 
Dr. Bachman, by the use of a new type 
electron optical system that maintains 
a “fixed” magnification regardless of 
voltage variations; previous electron 
microscopes have suffered in this re- 
spect because their magnification varied 
with the applied voltage. 

“With the new G-E electron micro- 
scope, small cubical shaped smoke par- 
ticles only one millionth of an inch, for 
example, can be clearly seen,” the en- 
gineer explained. 

“In the new instrument, a specimen 
can be enlarged 10,000 times. Further 
enlargement of the picture can be made 
photographically, up to 100,000 times 
the size of the original specimen, or bet- 
ter. Thus the total enlargement em- 
ployed depends on how the resulting 
picture is to be used. If, for example, 
a picture is to be shown to an audience 


MACHINERY and EQUIPMENT 





a larger print is necessary than would be 
employed in a book. What counts is the 
resolution, or sharpness, of the picture. 
The magnification is only a matter of 
choice or convenience.” 





IPCO Drum Plug Wrench 


HE IPCO plug wrench is designed 
for removing and tightening plugs 
or bungs in steel drums; fits all sizes. 

It is a time-saving, practical tool that 
will solve the problem in many depart- 
ments where all classes of drums are 
handled, according to the manufac- 
turer. 
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mm Success in battle takes both 
fighting power and protection 
ase, from the enemy. Case Oilfield 
— Engines give eager, aggressive 
power. They have exceptional pro- 
tection against dust and dirt, ex- 
tremes of temperature, and against 
perils to lubrication. Combined 
with sturdy construction, these 
qualities spell ENDURANCE. 


Coming from extra care with 
countless engineering details, this 
endurance permits amazingly long 
periods of continuous operation 
with little attendant labor. Main- 
tenance intervals are long, shut- 
down time is short, and renewal 
operations are adapted to service 






The wrench is made of steel alloy 
with long iron pipe handle, also of “S 
monel” metal, which has low sparking 
qualities. 





Further details may be had by writ- 
ing to Industrial Products Company, 
2820 North Fourth Street, Philadel- 
phia, Pennsylvania. 
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in the field. It brings steadier work- 
ing of wells, better use of pipe-line 
capacity, helps to win the battle 
of oil. 


These engines are available to 
operators who need them for work 
essential to the war effort. If you 
have such need, or will have, con- 
sult your Case distributor now. 
J. I. Case Co., Racine, Wis. 





SOUTHWEST EQUIPMENT COMPANY 
Dallas and Kilgore, Texas 


LELAND EQUIPMENT COMPANY 
Tulsa, Oklahoma 


ALLIED SUPPLY COMPANY 
Los Angeles, Calif. 
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Air-Driven Mixers 


IXING Equipment Company, 
Rochester, New York, an- 
nounces the addition to their regular 
line of three new heavy-duty air-driven 
mixers. Two of them are gear reduction 
models. The third is a larger direct- 
drive model. 

The important features of these mix- 
ers especially adapt them to the mixing 
of paints, chemicals, high explosives, 
and alcoholic compounds, the manufac- 
turer asserts. The air-driven motors 
used in these mixers cannot be over- 
loaded or burned out, it is stated. Even 
when used in the heaviest liquids they 
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THE DURAMETALLIC TWIST 





1. Processed to retain lubrication. 

2. Provides readier response to 
gland pressure. 

3. Distributes frictional load over 
several diagonally wrapped me- 
tallic sheets. 


4. Originated by DURAMETALLIC. 











WRITE TODAY FOR BULLETINS 
AND SPECIFICATION SHEETS 


KALAMAZOO 


HOUSTON . 
DETROIT 


LOS ANGELES . 
SAN FRANCISCO - SEATTLE 
FREDERICKSBURG, VA. - 





FOR ». iavesetric RUNS 






CHICAGO . 
TULSA - 
KANSAS CITY - 


will not stall. The air exhaust from the 
motor is so arranged that it keeps the 
motor running cool at all times. 

Models of 1 hp. and 4 hp. are avail- 
able. They are equipped with gear re- 
duction drive and adjustable shaft 
length. 

TABLE OF SPECIFICATIONS 


Model Model Model 
AG-33 AG-100 AR-100 
Top motor speed 1800 1800 1800 
Top mixer shaft 
speed 400 431 1800 
Size of propeller 8 in. 12 in. 5 in. 
Number of pro- 
pellers 2 2 2 
Maximum shaft 
length 60 in. 60 in. 48 in. 
Shaft diameter % in. % in. 5% in. 
Approximate 
weight 48 lb. 50 lb. 35 Ib. 
Shaft and propeller materials: Stainless, 


plain steel, monel, bronze, etc. 
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NOW — 
MORE THAN EVER 


our war effort requires that every 
pump be kept working to capacity 
without hindrance of shut-down or 
wear. Good packings are important! 
That is why so many users "Keep ‘em 
Pumping” with DURAMETALLIC. 


AND STYLE FOR YOUR NEED 


NEWARK . 
MONTREAL - 
MINNEAPOLIS 


Manufactured in Canada by JOSEPH ROBB & CO., LTD., Montreal 


158 


LET US RECOMMEND RIGHT TYPE 








NEW ORLEANS | 
YOUNGSTOWN. O. | 








Masonite in Instrument 
and Control Panels 


N STEP with the effort to conserve 
sheet steel so vital to war needs The 
Hays Corporation, Michigan City, In- 
diana, announces instrument and con- 
trol panels made of Masonite reinforced 
with steel angles. The body of the panel 


is made of cross-grained Masonite ¥ in. 
thick bolted to a framework of 3 by 3 
angle steel. Braces of 2 by 2 angle steel 
reinforce the center of the panel to 
insure adequate support for the instru- 
ments and controllers. The canopy and 
doors are of cross-grained Masonite 
5/16 in. thick. 

Masonite material is exceedingly hard 
and takes a finish comparable to steel. 
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A. R. Abelt Director 
Chain Belt 


At a recent meeting of the board of 
directors of Chain Belt Company, A. 
R. Abelt, secretary of the company, 
was elected a director to replace F. J. 
Weschler of the Baldwin-Duckworth 
Division who died last month. In addi- 
tion to being made a director of the 
company, Abelt was also elected a vice- 
president. 

A. R. Abelt joined the Chain Belt or- 
ganization in 1907 as a very young man 





A. R. ABELT 


and literally grew up with the com- 
pany. He has served it in many capac- 
ities, which have included production, 
sales, and executive work. In 1922 he 
was made sales manager of the Chain 
Belt and Transmission Division, a posi- 
tion he retained until early in 1942 
when he became manager of that divi- 
sion. He has been secretary of the com- 
pany since 1930. 

G. D. Gilbert, sales manager of the 
Baldwin-Duckworth Division of the 
company, at Springfield, Massachusetts, 
has been made general manager of that 
division and also elected secretary of 
the company to succeed Abelt. Gilbert 
entered the employ of the Duckworth 
Chain and Manufacturing Company in 
1918. He was made sales manager of 
that company in 1924 and was succes- 
sively sales manager of the Baldwin- 
Duckworth Chain Corporation and the 
Baldwin-Duckworth Division of Chain 
Belt Company created by a merger of 
Baldwin-Duckworth and Chain Belt in 
1939. He is also a director of Chain 
Belt Company. 





Key Company Opens 
District Offices 

Key Company has opened a district 
office at 1315 Second National Bank 
Building, Houston, Texas, with J. H. 
(Jim) Richardson as district manager. 

The Tulsa, Oklahoma, office will be 
at 533 Mayo Building, Tulsa, Okla- 
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homa, with M. J. (Max) Masel as dis- 
trict manager. 

Key Company was formerly repre- 
sented in the Southwest by the Koalt 
Engineering Company of Tulsa, Okla- 
homa. 


Lieut. Blaine Cole 
Killed in Action 


At the Axelson Manufacturing Com- 
pany in Los Angeles, a blue star was 
replaced in the company’s big service 
flag by a gold star honoring Lieutenant 
Blaine Cole. 

Lieutenant Cole, former engineer for 
Axelson, was the first man from Los 
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( AILL“HUBBELL 
STEEL PIPE PROTECTION 
PLAYS AN IMPORTANT PART 


"PASS THE AMMUNITION" is not limited to shells. 


Oil and gas are vital to the manufacture of war ma- 


Angeles to give his life for his country 
in the Allied invasion of North Africa. 
As an officer engineer in the amphibious 
forces, he was reported to have been 
killed in the landing at Casablanca. 

Cole was well known to men of the 
oil industry. He was with the Gulf Oil 
Corporation in Houston for several 
years before he joined Axelson. Blaine 
was born in Kanasas City, graduated 
from the University of Missouri, and 
devoted the better share of his engineer- 
ing life to the construction, drilling, 
and production problems of the petro- 
leum industry. 


terial. Shatter-proof, underground steel pipe lines are 
necessary for trouble-free transmission of these home 


front ammunitions. 


HILL-HUBBELL STEEL PIPE PROTECTION is recog- 


nized by leading pipe line engineers as the standard. 


Since HILL-HUBBELL factory processed steel 
pipe requires less time to install, pipe lines get 
into service quicker and at no greater cost. 


A request on your letterhead will bring a copy of The Book 
of Pipe Protection, which describes our process in detail. 


GENERAL PAINT CORPORATION 


| HILL. HUBBELL & CO. « Division - Cleveland, Ohio 
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Tells of Experiences in Nazi 





Concentration Camps 


The experiences of a man who has twice been in a Nazi con- 
centration camp were told at the regular monthly meeting of 
the Los Angeles Chapter of Nomads held in Les Angeles in 
December. Preceding the dinner a short business session was 
held at which the nominating committee selected to nom- 
inate chapter officers and regents for the coming year presented 
its report. After the list of nominees was read, other nomina- 


tions were made from the floor. The officers will be voted upon 


by ballot before the annual meeting in January at which time 
the result of the voting will be announced. 

The speaker of the evening was Dr. Kenneth Walker, philos- 
opher, lecturer, musician, author, and Nazi prisoner. He told 
of his three interviews with Hitler, one of which took place in 
the secret retreat back of Berchtesgarten. These interviews led 
to his arrest by the Gestapo and internment in Nuremberg 





Left to right: R. W. McCool, Ernest H. Smith, Kenneth Walker, 
and M. H. Hobbs 


prison. After once being released from prison he spent some 
time in America and European countries and then went back 
to Germany. This ended in another arrest and confinement at 
Nuremberg. Dr. Walker told of some of his experiences 
while in prison. He has also lived a number of years in Italy and 
after his talk answered questions about the conditions in that 
country. 

Among the guests present at the meeting, which was the 
largest for several months, were the following men from other 
countries: Ernest H. Smith of California Arabian Standard Oil 
Company; Bob McCool of Trinidad Leaseholds, Ltd.; M. H. 
Hobbs of Nederlandsche Koloniale Petroleum Maatschappij, 
and J. C. B. Vandenberg of Bataafsche Petroleum Matt- 
schappij. 





G.E. Plans New Series of Welding Films 


Joe McGee, the Welder, the saucy cartoon personality ‘who 
made a host of friends when introduced last summer in Gen- 
eral Electric’s popular industrial training films, “The Inside 


| of Arc Welding,” will play a return engagement in the spring 


in a new series of training motion pictures on welding, “The 
Inside of Atomic Hydrogen Welding,” which is now in prep- 
aration at the Raphael G. Wolff Studios in Hollywood under 
General Electric sponsorship. : 

The new training program will be similar in idea and treat- 
ment to the preceding series. It is being produced by the same 
studio that produced “The Inside of Arc Welding” in 16mm 
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Kodachrome, and will employ photographic, animated dia- | 


gram, and cartoon techniques. 

“The Inside of Arc Welding” has, to date, been actively 
used in the training programs of more than 2000 war produc- 
tion plants and army and navy depots and has been widely 
praised for its effectiveness in presenting the subject. “The 
Inside of Atomic Hydrogen Welding,” it is expected, will be 
available for manufacturing plants, schools, and other train- 
ing centers about March 15. 





Army-Navy "E" to Johns-Manville Plant 


Teamwork by government and business, which is winning 
many battles of production under the lash of war, could be 
just as effective in helping to win the peace after war is won, 
Lewis H. Brown, president of Johns-Manville, declared re- 
cently at ceremonies in which the Army-Navy “E” award was 
presented to employees of the Kansas Ordnance Plant, built 
and operated by J-M Service Corporation, a Johns-Manville 
subsidiary. 

Brown said that “I have developed a deep appreciation of 
the fact that only through the type of real codperation given 


to industry by the Ordnance Department are such achieve- | 


ments as we are celebrating today made possible.” 

Brown referred to a recent statement made by Major Gen- 
eral Levin H. Campbell, Jr., in which the Chief of Ordnance 
said “that the best way to get production results is to turn 
business men loose, wherever possible, on the jobs they know 
best.” 

The speaker said he quoted this statement “not because I 
think it is a pat on the back for business men, I quote it be- 
cause it expresses a point of view that, to me, can be vitally 
significant, not only in winning this war but also in winning 
the peace after the war is won. 

“It seems to me unfortunate that more people in govern- 
ment do not recognize the simple fact that we cannot make 
real progress as long as there is basic conflict between govern- 
ment and business,” Brown said. “There should be no real con- 
flict. And as we continue to work side by side in our united 
efforts to win this war the shortsightedness of those who would 
encourage such conflict becomes more and more apparent.” 

“T hope that you can all see with me, and believe with me, 
that no job is too hard, no goal too distant for a free American 
people, if the power of our government can be teamed in time 
of peace with the tremendous resources and genius of Amer- 
ican industry.” 





E. C. Fink, Mack Truck President, Dies at 62 


E. C. Fink, president and chairman of the board of Mack 
Trucks, Inc., died in New York City on january 1 as the result 
of a heart attack suffered a few days earlier. He was 62 years 
old. 

A pioneer in the truck industry, Fink had been an officer of 
the company since its organization in 1911 following a con- 
solidation of the Mack Brothers Motor Car Company, the 
Hewitt Motor Company, and the Sauer Motor Truck Com- 
pany. He was for many years vice-president in charge of pro- 
duction at the company’s plants in Allentown, Pennsylvania, 
Plainfield, New Jersey, and New Brunswick, New Jersey. 
kink was elected president and chairman of the board in 
January, 1937, succeeding the late Charles Hayden. 

Born in Cincinnati, Ohio, Fink began his career with the 
old machine tool firm of Lodge and Shipley. He later served 
with the Prentiss Tool and Supply Company, and the Stevens 
Arms Interests. 


He is survived by his widow, Mrs. Clara Fink; a daughter, 
Mrs. H. Fillis, and a sister, Mrs. A. G. Sherman. 
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R. W. Gallagher New President 
Standard Oil Company 
R. W. Gallagher, chairman of the board, has been elected 


| president and chief executive cfhcer of the Standard Oil Com- 


pany (N. J.) to fill the vacancy created by the death of W. S. 
Farish on November 29, 1942. The post of chairman will not 
be filled. Eugene Holman, a vice-president and member of the 
board, was elected to memkership in the executive committee. 

Gallagher, long recognized in the company and throughout 
the oil industry for his qualities of progressive leadership, was 
president of the East Ohio Gas Company when he was elected 
to the board of Standard Oil Company (N. J.) in 1933. He 
became a vice-president in 1937, and last November succeeded 
W. C. Teagle as chairman. 

Born in Salamanca, New York, in 1881, Gallagher was 
torced by his father’s illness to leave high schcol at the age of 
16 to take a job with the New York Transit Company. He 
completed his high school studies by working at night, and 
with the help of his mother continued with home-study of 
college courses and engineering books. In 1900 he went to 
Akron as shop foreman for the East Ohio Gas Company. After 
becoming successively general foreman, paymaster, and super- 
intendent of pipe lincs he became president of that company 
in 1926. 

Gallagher lives at Shippan Point, Stamford, Connecticut. 

Holman, born in San Angzlo, Texas, in 1895, specialized in 
geology at the University of Texas. He served in the U. S. 
Army in the World War and took a job with the Humble Oil 
and Refining Company in 1919 upon his return from France. 
In 1923 he was made superintendent of the North Louisiana 
and Arkansas division of Humble, and two years later was 
advanced to the post of chief geologist. He went to New York 
in 1929 as assistant to vice-president E. J. Sadler of the Stand- 
ard Oil Company (N. J.), later serving as president of the 
Creole Petroleum Corporation and Lago Petroleum Corpora- 
tion. He was elected to the board of the Standard Oil Company 
(N. J.) in 1940 and became a vice-president last year. 





Goodrich Technical Men to 
Government Posts 


Three more B. F. Goodrich Company technical men have 
been loaned to the United Stites government and will assume 
posts in organizations administrating the nation’s synthetic 
rubber program, it is announced by T. G. Graham, B. F. Good- 
rich vice-president. 

W.R. Hucks, manager of the raw materials division of the 
company, will be assigned to the operating division of the Rub- 
ber Reserve Company. He joined B. F. Goodrich in 1926 as a 
compounder in the tire division, went to the California plant 
in 1928 as chief chemist, later becoming technical manager of 
the Pacific division. He returned to Akron in 1938 to take over 
his present work. Hucks is a graduate of Georgia Tech. 

R. G. Boyd, now manager of planning and scheduling in the 
tire division, has been assigned to the allocation division of the 
War Production Board. He joined B. F. Goodrich in 1927 
shortly after his graduation from the United States Naval 
Academy. After several years in the technical service division 
he was assigned to foreign service by the company, returning 
to Akron from France in 1939. ; 

R. J. Hull, who will serve on the staff of the Rubber Ad- 
ministrator, is assistant manager of compounding in the com- 
pany’s tire division. He joined the Goodrich staff in 1927 after 
graduating from Purdue University. After experience in the 
company’s general chemical laboratories he was transferred to 
the tire division as a compounder. 
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Licking the American Accident Plague 


The National Safety Council is making progress tracking 
down the spectre of manpower losses through accidental death 
and injury hanging over war production lines. Latest and 
biggest counter-move in what is shaping up as a national safety 
movement is a grass-roots drive on accidents planned for 14 
major war production centers. 

For the last several months the Council has been feeling out 
the national accident situation. A network of liaison with 
government agencies, with private industry, and more than 
a hundred private organizations has been set up; and now, 
with the decks cleared for action, and armed by voluntary 
contributions through the War Production Fund to Conserve 
Manpower, the National Safety Council is in a position to go 
to town in a big way. 

William A. Irvin, national chairman of the fund and former 
steel executive who has emerged as the Nation’s. spokesman 
for safety in America, will visit areas hampered by accidents in 
turning out the tools of war with maximum efficiency. He will 
be accompanied by Colonel John Stilwell, president of the 
National Safety Council, and other representatives of that 
organization. 

Local safety leadership will be enlisted among businessmen, 
industrialists, union heads, and the municipal authorities in 
each center visited. Each city will be offered the full aid of 
the National Safety Council in curbing its accident toll. The 
aim is to make a double-barreled attack on accidents. The 
council will serve as consultant and overall codrdinator. The 
community will organize and get to work to route out acci- 
dents on the spot where they occur. 

The five-weeks’ swing around the country began January 
17 from New York. It will include stops at St. Louis, Chicago, 
Minneapolis, St. Paul, Seattle, Portland, San Francisco, Los 
Angeles, San Diego, Fort Worth, Houston, New Orleans, and 
another city to be designated. 

In cities where there are local safety councils, they will be 
asked to enlist as charter members in the National Safety Coun- 
cil’s revised wartime organization. This will provide a perma- 
nent framework for a nation-community plan of action. 
Where no local safety council exists, committees are to be 
organized that in time can develop into full-fledged safety 
councils in their own right. 

Once community leaders have accepted responsibility for 
safety within their war production area, the community drive 
will get under way. 

Intensive community drives will be organized at once to 
get the continuing program off to a flying start. Industrial 
management will be asked to codperate in stepped-up safety 
instruction courses. The police department will be asked to 
enforce to the letter ordinances covering traffic and pedestrians. 
Traffic court judges will be asked to use every opportunity to 
explain the consequences of flouting public safety in wartime. 

The school superintendent and the teachers will be asked to 
stir up lasting concern for the safety of children, on which 
hangs the morale of war worker families. Children, as well as 
citizen volunteers—perhaps block wardens—may be given 
home hazard check lists to take into the home for careful fill- 
ing out. Safety for women, women war worker fashions and 
safety devices and the hazards of the unprotected war worker 
home will be dramatized for the benefit of 4,000,000 women 
to be recruited in war industry in 1943. 

Once it gets under way, to keep community safety at a high 
pitch it is planned to have monthly safety meetings of man- 
agement-labor committees. Regular safety meetings may be 
scheduled for foremen and workmen, especially in the smaller 
plants where accident-prevention inclines to laxity. Special 
plant protection measures may be worked out by community 
safety leaders with the representatives of the OCD, the FBI, 
and the War Department. 
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VERY single day almost 

four million Elastic 

Stop Nuts go into war pro- 
duction. 

Even at that, and with all 
our expanded plant, it 
doesn’t fill the demand. 

It happens that the most 
urgent need right now is on 
aircraft. Every American 
plane that takes the air has 
some important part of its 
structure fastened with these 
strong, tight-holding nuts. 
Some types take as many as 


| 35,000 in a single ship. 


The reason is: these nuts 
stay put under the toughest 


_ circumstances. 


You handle them exactly 
like regular nuts. They go 
on fast, lock immediately 
and automatically. 






Tough, elastic 
locking element. 


Fits standard 
bolt. 


—— 





There’s no need of pins, 
washers or auxiliary locking 
devices. 

Once on, they stay there 
—never shake loose. But 
you can take them off and 
put them back on many 
times and they won’t lose 
their locking ability. 

This is why there are 
more Elastic Stop Nuts on 
America’s planes than all 
other lock nuts combined. 
And why they are also used 
in important structural ap- 
plications on guns, naval 
vessels and other war equip- 
ment. 

We have made billions of 
Elastic Stop Nuts and, as 
far as we know, not one has 
ever loosened. 

Seals threads at 
top — prevents 


corrosion of work- 
ing threads 


Locking collar 
cannot harm the 
bolt threads. 


®@ Write for folder 
explaining the 
Elastic Stop self- 
locking principle. 


ELASTIC STOP 


SELF-LOCKING NUTS AND AIRCRAFT FITTINGS 


ELASTIC STOP NUT CORPORATION 
2330 Vauxhall Road, Union, N. J. 


Fluor Opens New York 
Office 


In a move that provides direct com- 
pany representation on the Atlantic 
Seaboard, The Fluor Corporation, Ltd., 
announces the opening of a direct com- 
pany branch office in New York City at 
1919 R.C.A. Building, 30 Rockefeller 
Plaza, with J. I. Lawrence, formerly of 
the company’s Kansas City office, in 
charge. 

The new office is staffed and equipped 
to handle all matters pertaining to the 
sale of Fluor Atmospheric Aerator and 
Mechanical Draft Cooling Towers, 
Fluor Gas Cleaners, and Fluor Mufflers 





INSTANT POWER. 


and direct company-customer contact 
on matters pertaining to the design, en- 
gineering and construction of synthetic 
rubber, toluene, aviation gasoline, alky- 
lation, isomerization, cycling, natural 
gasoline and gas transmission plants, 
and refineries in this area. 





W. C. Carter President 


Link-Belt Company 

Link-Belt Company, Chicago, IIli- 
nois, announces that William C. Car- 
ter, for 14 years vice-president and for 
the last year executive vice-president, 
has been elected president to succeed 
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whenever and wherever needed. Dependable electric 
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minimum expense. Complete information for your own 


individual needs may be ob- 
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Alfred Kauffmann, who has resigned 
because of ill health. 

Carter, a mechanical engineering 
graduate of the University of Illinois, 
joined the Link-Belt Pershing Road Chi- 





WILLIAM C. CARTER 

cago plant organization in 1902 as a 
draftsman. He has consecutively held 
the positions of engineering department 
supervisor, construction superintend- 
ent, plant superintendent, plant general 
manager, and vice-president in charge 
of production. He has been executive 
vice-president in complete charge of 
company affairs since Kauffmann’s ill- 
ness. 

Kauffmann, who has so ably served 
the company for 41 years, rising from 
draftsman in 1901 to president in 1924, 
is retiring from active service in order 
to recover his health. He remains a 
member of the Board. 

In tendering his resignation, his com- 
ment was—‘“After having given the 
company 41 years of service, I feel that 
I have earned a release from the exact- 
ing duties of chief executive.” 

Carter’s headquarters will continue 
to be 307 North Michigan, Chicago, 
Illinois. 





Philgas Division of Phillips 
Moves Headquarters 

The general offices of Philgas Divi- 
sion, Phillips Petroleum Company, have 
been moved from the General Motors 
Building, Detroit, Michigan, to Phil- 
lips’ principal operating offices at Bar- 
tlesville, Oklahoma. 

“The new location will permit closer 
correlation of policy and operating 
problems, which is necessary under war 
conditions,” said Frank Phillips, chair- 
man, and K. S. Adams, president of 
Phillips Petroleum Company, in an- 
nouncing the move. “So far as the move 
affects our customers and suppliers, it 
is merely a change of mailing address. 
Essentially the same key personnel will 
be at the new location, and no changes 
in operating methods are involved.” 











DeLorenzo Appointed by 
Brown Fintube Company 


The Brown Fintube Company, Ely- 
ria, Ohio, manufacturers of resistance 
welded integrally bonded fintubes, and 
heat exchangers, has announced the ap- 








B. DeLORENZO 


pointment of B. DeLorenzo to be man- 
ager of the Heat Transfer Department. 
DeLorenzo graduated from the 
Massachusetts Institute of Technology 
in chemical engineering in 1930, and 
then spent an additional two years there 
in graduate study and research. He 
joined the Foster Wheeler Corporation, 
New York, as laboratory technician in 
1932, working on solvent refining of 
petroleum products, and since 1936 had 
been design engineer for Foster Wheeler 
in the oil division, specializing on heat 
transfers and flows of fluids. 





Named on Investigating 
Committee 
John H. Romann, chief metallurgist 


of Tube Turns, Louisville, Kentucky, 
manufacturers of welding fittings and 











JOHN H. ROMANN 


special forgings, was recently honored 
by being appointed chairman of a com- 
mittee to conduct a special nation-wide 
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investigation in industrial plants con- 
cerning the low temperature properties 
of metals. This research is being carried 
on for the War Department by the War 
Metallurgy Committee of the National 
Research Council, National Academy 
of Sciences, Washington, D. C. 


According to Clyde Williams, head 
of the War Metallurgy Committee, 
Romann has been granted an indefinite 
leave of absence from Tube Turns in 
order to direct this work. 

The War Metallurgy Committee su- 
pervises research for several branches of 
the government, including the War 
Department. It reports to the Office of 
Scientific Research and Development, 


an independent agency created by the 
President of the United States. 





Pomona Pump 
Company Sold 


Charles E. Moore, president of 
Joshua Hendy Iron Works, Sunnyvale, 
California, has announced the purchase 
of the Pomona Pump Company of 
Pomona, California, and its recently ac- 
quired subsidiary, the Westco Pump 
Division, St. Louis, Missouri. Hendy 
also purchased the plant and equipment 
of the Hydril Company, Torrance, Cal- 
ifornia, to supplement the facilities at 
Pomona. 


NIXON Surface Control 
GAS-LIFT SYSTEM 


Prorrraste Propuction 


So extensive are the economies of the Nixon Gas- 


Lift, that savings on production begin with its in- 


stallation. 


Cost of the Nixon Gas-Lift; Cost of transportation 


and installation; Cost of operation and maintenance 


...are but a fraction of the cost of conventional 


pumping units. 


Production is surface controlled. Large or small 


volumes handled by this system. 


Hundreds of installations have proven its economy 


and efficiency. Ask a Nixon Gas-Lift engineer to show 


you case histories of “Profitable Production” with the 


Nixon Surface Control Gas-Lift System. Write your 


nearest Wilson Supply Co., store or sales office. 





TRINIDAD, B.W.L: 


Tulsa, Oklahoma; Dallas, Texas 
LOS ANGELES: Western Pressure 
Control Co., 5700 Santa Fe Avenue 


Neal Massey 
Engineering Corporation 


* 


WILSON SUPPLY CO. 


1412 Maury Street 
SALES OFFICES: 


Houston, Texas 


BRANCH STORES: 


TEXAS—Gladewater, Barbers 
Hill, Bay City, Monahans, 
Alice, Victoria, Corpus Christi. 


LOUISIANA—Lake Charles, New 
Iberia, Harvey, Shreveport. 
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FROM WASHINGTON 





Priorities Regulation No. 1 Amended 


Priorities Regulation No. 1, the basic document 
that governs the operations of the priority system, 
has been cmekel to several important respects, 
the Office of Production Management announces. 


Most important of the changes is a requirement 
that all orders bearing a priority rating including 
B-ratings for essential civilian orders as well as 
A-ratings for defense orders, must be accepted by 

roducers, in preference to any unrated order. 
Feovlousiy the acceptance of B-rated orders was 
not mandatory. 

The required acceptance of B-rated orders is a 
further transitional step in the move toward allo- 
cation of scarce materials, as B ratings are one 
method of designating the relative importance of 
civilian uses for materials after war requirements 
have becn met. 


Treatment that must be given to defense orders 
is clarified by a new provision that assigns a pri- 
ority rating of A-10 to all defense orders not 
otherwise rated. This change is intended to elimi- 
nate any confusion that might arise regarding the 
handling of those defense orders that were previ- 
ously unrated, in relation to other orders that had 





been specifically rated A-10, the lowest rating in 
the A series. 

Section 944.14 of Priorities Regulation No. 1 
has been revised to provide a stricter limitation of 
inventories. Whereas producers were previously 
forbidden to increase heir inventories beyond the 
amount necessary to meet required deliveries of 
their products, - fe are now forbidden to accept 
delivery of materials for inventory in excess of a 
practicable working minimum. This means that 
all inventories of any materials whatever must be 
reduced to a practicable working minimum, 
strictly construed, before they can be replenished. 
The prohibition applies to suppliers of materials 
for inventory as well as to producers who main- 
tain inventories, and it covers non-defense as well 
as defense producers. An exception is made, how- 
ever, for inventories of materials imported from 
foreign countries. 

A possible loophole in the inventory restriction 
is closed by a provision that no material may be 
fabricated, processed, alloyed, or otherwise altered 
if the producer’s inventory of the material in its 
altered form would thereby be increased beyond 


a practicable working minimum, unless specific 
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ber in Patterson-Ballagh 
Pipe Wipers results in 
many vital savings in 
drilling. These Wipers 
are so rugged and so dur- 
able, they can be used in 
drilling several wells, by 
proper handling. The 
| same high quality rub- 
ber as used in Patterson- 
| Ballagh Protectors goes 
| into these Wipers. By 
cleaning the drill pipe 
as it comes up from the 
| well, no hosing is neces- 
sary; therefore no extra 
| water contaminates the 
| drilling mud. Man-hours 
| are saved because your 
| 


| The judicious use of rub- 


crews can operate more 
efficiently with clean 
pipe. These Wipers, in- 
cidentally, catch tools 
accidentally dropped 
through the table. Thou- 
sands have been placed 
in service. Once used, 
they become a necessity. 
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PATTERSON-BALLAGH 
PIPE WIPERS —TUBING WIPERS 


PATTERSON-BALLAGH CORP. 
Houston 


Inspection of your 
drill pipe is made more 
carefully because these 
Wipers thoroughly strip 
the pipe. “Washed out” 
tool joints are often de- 
tected before serious 
damage results. 


Can be used for tub- 
ing as well as for drill 
pipe. The Wipers can be 
used progressively for 
different pipe sizes. 
When the smaller aper- 
ture becomes worn, the 
Wiper can be used for a 
larger size pipe. 

Do not throw away 
old Wipers. Use them to 
back up new ones when 
first used. To help con- 
serve rubber, do not ex- 
pose them to the sun on 
the rack. They deserve 
proper treatment. 


See Composite Catalog for 
details or write for 
Catalog. 











New York City 
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authorization is granted by the Director of Pri- 
orities. 

Another amendment will help to prevent receipt 
of a new, high-rated order from interfering with 
fulfillment of the delivery date on a previously 
accepted lower-rated order. Unless the new order 
bears an AA rating or is accompanied by specific 
direction from the Director of Priorities, it will 
not have to be accepted if its acceptance would 
necessitate preempting material that has already 
been completed to fill a previously accepted de- 
fense order that bears a lower rating, or if it 
would preempt material that is within 15 days of 
completion. Or, if the new order is accepted, the 
.Producer may not divert material already com- 
pleted or about to be completed on a previous 
defense order for use in filling the new order. 

Priorities Regulation No. 1 lays down a gen- 
eral framework for priorities compliance, and it 
may affect all types of industrial and commercial 
transactions, Copies of the regulation as amended 
may be obtained from the Priorities Division of 
OPM in Washington or from field representa- 
tives. 

A summary of the important changes, with ex- 
planation, is given below: 

944.1a. All defense orders, as defined, are as- 
signed an A-10 rating. The Regulation as previ- 
ously written required the acceptance of defense 
orders and preferred treatment for such orders, 
but did not specifically assign them a grade, so 
that the question was frequent raised as to how 
unrated defense orders should be treated, in com- 
parison with orders specifically rated A-10. The 
change is largely one of form rather than sub- 
stance, because the answer that has been given to 
this inquiry is that they should be rated as A-10 
orders. 

944.2. This paragraph has been changed to re- 
quire acceptance of B rated orders as well as de- 
fense orders. As the assignment of a B rating is 
one form of allocation of scarce material, it is 
essential that the acceptance of such orders be re- 
quired, in preference to unrated orders if the 
allocation is to be effective. The same considera- 
tions that led to the adoption of the original pro- 
vision of the Regulation requiring acceptance of 
defense orders led to the conclusion that all rated 
orders should now be made mandatory both as to 
acceptance and preferred treatment. 

944.4. It is provided that any preference rating 
(including B ratings) may be assigned to any 
order before the contract or purchase order is 
placed. This is done in order to provide for identi- 
fication of prospective purchase orders as to which 
acceptance is required pursuant to the amendment 
just discussed. 

944.7. Paragraph (b) is amended so that where 
preference ratings and delivery dates are the same 
the sequence of deliveries is to be determined by 
the dates of receipt of the preference rating. At 
the present time such cases of conflict are to be 
referred to the Division of Priorities. It is be- 
lieved that the proper rule is incorporated in the 
amendment, rather than allowing the date of re- 
ceipt of the order to govern, as the preference 
rating is only effective when received. 

944.8. The amendment requires that each order 
bear a specific delivery date. This is done in order 
to terminate the practice which now exists, par- 
ticularly in the PD-3 field, of specifying ‘‘immedi- 
ately’’ as the delivery date. 

944.10. This paragraph is revised to make it 
clear that allocation and limitation orders take 
precedence over preference ratings and that, gen- 
erally speaking, the more stringent restrictions 
take precedence over the less stringent. 

944.14. The general inventory restriction is re- 
vised in accordance with the policy of the Pri- 
orities Division. Hereafter no material may be 
fabricated, processed, alloyed, or otherwise al- 
tered if the producer's inventory of the material 
in its altered form would thereby be increased 
beyond a practicable working minimum, unless 
specific authorization is granted by the Director 
ot Priorities. 

944.15. The Regulation as originally drawn re- 
quired all persons ‘‘affected by any rule, regula- 
tion or order’’ to keep records. This rule was 
difficult of application, as almost any person 
could be said to be affected by some order or 
regulation of the Director of Priorities. The re- 
vised provision substitutes a rule which seems to 
be simpler of application, viz. only the persons 
actually participating in any regulated transaction 
are required to keep records. 

944.18. The original violations provision was 
restricted to penalties for furnishing false infor- 
mation. It has been expanded so that it now in- 
cludes penalties for violation of any order or 
regulation. 


Petroleum Industry Given Higher 
Preference Ratings 

Higher preference ratings on the delivery of 
materials required for thg production, transporta- 
tion, refining, or marketing of troleum have 
been assigned by the War Production Board under 
provisions of Preference Rating Order P-98-b, as 
amended on the recommendation of the Petroleum 
Administrator for War. 
The higher preference ratings will speed up 
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the acquisition by petroleum operators of mate- 
rials necessary to the maintenance of efficient war- 
time production of petroleum and petroleum 
products, according to Petroleum Administrator 
Ickes. 

Preference ratings of A-2, A-l-a, or AA-2x now 
apply on the delivery of materials required for 
completing alterations involving the use of ad- 
ditional materials valued at $500 or less, for ma- 
terials required exclusively for research investiga- 
tions with currently available research facilities, 
for materials necessary for repair, maintenance, 
and operating supply purposes, and for materials 
to be used in any operation directly incident to 
the discovery, development, or depletion of pe- 
troleum pools. 

The new preference ratings do not apply to the 
acquisition of materials: 

1. Otherwise obtainable on the date required. 

2. The use of which can be eliminated through 
substitution of less scarce materials or by changes 
of design that will not seriously reduce operating 
efficiency. 

3, In excess of a 90-day supply. 

4. Restricted or prohibited by other orders or 
regulations of the War Production Board or of 
equivalent authority in the Dominion of Canada. 

Applications of preference ratings under P-98-b 
must be certified by a duly authorized official of 
the petroleum operator for each contract or pur- 
chase order. 

In certain instances, prior approval of applica- 
tion of preference ratings must be obtained from 
the Director General for Operations. Some cer- 
tifications will require the countersignature of 
District Directors of Materials for the Petroleum 
Administration for War. 

Advance approval of preference ratings shall be 
obtained through the Petroleum Administrator for 
War, according to Robert E. Allen, Acting Deputy 
Petroleum Administrator. He said: 

**This assistance will be given with all possible 
speed, as will the required countersignatures re- 
quired of District Directors of Materials, in order 
to implement fully the purposes of the new pref- 
erence ratings.’’ 

Preference Rating Order P-98-b will remain in 
effect until revoked. 


Executive Order 9240—Overtime 
Compensation 

The following interpretations of Executive Or- 
der 9240, modify somewhat the information in 
Administrative Bulletin 42-40. These interpreta- 
tions are informal and although based on infor- 
mation from the Department of Labor may not 
be final. The questions have been presented to 
the Department in writing for a written ruling. 

A number of oil companies have received let- 
ters or telegrams similar to the following, ruling 
that the order applies even to drilling operations : 

‘Ie would appear that employers engaged in 
drilling for, and in the production of, petroleum 
are within the coverage of the Executive Order 
without regard as to whether they are prime con- 
tractors or subcontractors with the Federal Gov- 
ernment. It is fair to assume that such oil is 
necessary and is utilized for the completion of 
contracts which manufacturing establishments 
have for the furnishing of war products.’’ (A hear- 
ing on this Order is to be held in Washington, 
D. C., January 19 at 10:30 a. m.) 

Pumpers on stripper wells are covered if their 
salary is dependent on the number of hours 
worked, but they may be considered exempt if 
they are not paid by the hour or day. The nature 
of their pay is the determining factor. This ap- 
plies to all salaried employees where the salary 
is based on a fixed period, such as a month, 
without regard to the hours actually worked. This 
ruling is akin to the ruling on administrative em- 
ployees under Wage Hour. Administrative em- 
ployees do not come under the order. 

Distributing is not considered under the order 
unless it is done by a company that also processes 
materials. Under this ruling it appears that job- 
bers and independent service station operators are 
not covered while the bulk plants and stations of 
major oil companies are. The same ruling has 
been applied to pipe lines, Employees of common 
carriers are not covered, others are if the com- 
pany owning the line is also a ‘‘producer’’ of 
goods. 

A number of rulings have been received by 
companies substantially as follows: 

“If you have arranged with your employees for 
a mutually satisfactory work schedule providin 
one day of rest in each regularly scheduled weak 
week, I am of the opinion that double time need 
not be paid for the seventh day. A regular work 
week under Order 9240 would be seven successive 
days starting on the same calendar day each 
week.”’ 

Inquiring as to what would amount to a ‘‘mu- 
tually satisfactory work schedule’’, we were in- 
formed that although a collective bargaining agree- 
ment is not necessary, some notice must be given 
employees that they are entitled to double time 
for the seventh consecutive day and they must 
agree to continue to work the same work week 
schedules without the premium pay. It was sug- 
gested that a notice might be posted to the above 
effect and that if no protest was received they 
would be considered to have accepted the pre- 
vailing work schedules as satisfactory. 
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A number of industries have been granted ex- 
emptions from the Executive Order by the Secre- 
tary of Labor. 


Permissible Spacing Patterns Defined 


The Petroleum Administration for War has is- 
sued Petroleum Administration Order No. 2, 
which defines permissible spacing patterns for 
oil wells drilled in Illinois and portions of In- 
diana and Kentucky. 

The order includes, without change, all the 
provisions formerly embodied in WPB Conserva- 
tion Order M-68-5. It will remain effective until 
February 1, 1943, unless sooner revoked. 

Issuance of these well-spacing provisions in a 
Petroleum Administration Order follow the 
WPB’s action on January 4, when it authorized 
the Petroleum Administration to extend, amend, 
modify, or revoke all orders in the M-68 series. 


Oil-Pumping Units Removed From M-126 


Oil-well pumping units have been removed 
from the list of items in which the use of steel 
is prohibited by Conservation Order M-126 as 
amended December 5 by the Director General for 
Operations. 

This action was taken on the suggestion of 


FROM WASHINGTON 





the Petroleum Administrator for War. The units, 
essential in the production of oil, must be made 
of either steel or high-grade wood. Manufac- 
turers have been unable to obtain the type of 
lumber required. 


Approves War Bond Purchase Pian 


Petroleum Administrator for War Harold L. 
Ickes has expressed himself as being heartily in 
accord with the Petroleum Industry War Coun- 
cil’s recent recommendation urging all oil com- 
panies to adopt a 10 percent payroll savings plan 
to buy War Bonds. 

Calling attention to the Council’s resolution, 
which endorses an industry-wide 10 percent War 
Bond drive and urges all companies to take every 
possible step to bring the Payroll Savings Plan 
to 10 percent before the New Year, Administrator 
Ickes said: 

“I approve heartily of the Petroleum Industry 
War Council’s resolution endorsing the Treasury 
Department’s drive to have 30 million employees 
of all industries buy War Bonds at the rate of at 
least 10 percent by the New Year. 

“Knowing how well the petroleum industry 
has heretofore co-operated in the war program, 
I expect to see it in the vanguard of U. S. indus- 
tries meeting the Treasury's goal.’’ 
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...And it's a pair that is teaming up on 
more and more rigs to give more efficient, 
safer operation. 


EFFICIENT? The Abercrombie Pressure Gauge 
tells in billboard figures the exact pressure at 
all times on mud, water, oil, gas, or any 
liquid line. Movement of dial is minimized. 
Accurate reading is easy at a glance from 30 
feet. Pressure gauging is out of the delicate 
instrument class. 


SAFER? The ABERCROMBIE SHEAR-RELIEF 
VALVE protects pump parts from hazardous 
pressures. Should pressure go too high, the 
nail shears, valve piston moves out of path of 
flow and is harmlessly released through valve 
outlet. Replacement part? A common nail! 
Compare that cost with the cost of pump part 
replacements. 


ABERCROMBIE PUMP COMPANY ° GULF BLDG. * HOUSTON, TEXAS 








New Book on 
New Edition “Procedure Handbook of Arc 
Welding.” Bigger than ever. Wider in scope. 
Latest information on all phasés of arc weld- 


ing—the ace process of war production and 
key to progress and increased earning power 


in post-war era. 


Authoritative. Recognized the world over 
as the “‘bible’’on arc welding design and prac- 
tice. Many thousands in use by welders, de- 
signers, engineers and shop managers. Stand- 
ard text in hundreds of schools and colleges. 


A $5.00 Value $4 5 (Q post-paid 
"($2.00 outside U. S.) 
Order your copy today. Mail order and check to 


THE PETROLEUM ENGINEER 
DALLAS, TEXAS 


for only 


BOX 1589 






















IN 9 CHAPTERS: 


1308 pages 
1810 illustrations 
1. Welding Methods & 
Equipment 
i. Technique of Welding 
il. Procedures, Speeds 
& Costs 
IV. Weld Metal & 
Methods of Testing 
V. Weldability of Metais 
Vi. Machine Design 
Vil. Structural Design 
Vill. Applications 
1X. Reference data 
Size 6” x 9” x 13/4” 
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4 BIG INCH’ 





Up from Texas, 300,000 bar- 
galloping petroleum” will reach 


“ 


rels of 
Illinois daily on its way to Eastern refin- 
eries. The world’s biggest oil pipeline—*Big 
Inch’’—will carry this mighty flow of oil. 
To control and direct it, the world’s most 
dependable valves were specified—rugged, 
efficient Ludlow Valves. Built for service far 
into the future, Ludlow Valves will assure 
the smooth, trouble-free performance that 
has made them the first choice in the tough- 
est of assignments. Let Ludlow give you 
value in valves. Send for Catalog. 


THE LUDLOW VALVE MFG. CO., INC. 
TROY, NEW YORK 


Construction features: Self-releasing 30° angle 
wedges and free-floating gates, self-adjusting to 
seats, aflord smooth action, tight closure, long serv- 
ice regardless of frequency of use. Rings cleaned 
throughout stroke action. Gates are wedge-locked 
directly opposite ports and completely unwedged be- 
fore raising. Ample tol- 
erances provide free move- 
ment. Simple construction 
permits easy replacement of 
parts. 


SINCE 1866 PV9 


The highest honor bestowed by the 
United States Maritime Commission— 
the ““M” burgee—was awarded recently 
to the Security Engineering Company, 
Inc., of Whittier, California, in color- 
ful ceremonies held at the plant and at- 
tended by an enthusiastic audience of 


Security Engineering Receives "M" Award 


facture to war production, for the orig- 
inality of production methods em- 
ployed, for simplification of product 
design that further increased produc- 
tion, and for the high standards of qual- 
ity maintained from the very first de- 
spite difficult production schedules. The 





(Left) Charles E. Walsh, Jr., Chief of Procurement Section, Production Division, United States Mari- 
time Commission, Washington, D. C. (Center) W. E. Sievers, executive vice-president of Security 
Engineering Company, inc. (Right) Otto Hammer, vice-president and chief engineer 
of Security Engineering Company 


about 2000 persons. In addition to the 
Maritime “M,” the Commission awarded 
the Victory Fleet Flag and Labor Merit 
Badges to employees of the firm in rec- 
ognition of their outstanding produc- 


tion achievements. The honors were 


awarded for Security’s excellent record 
in converting from peace-time manu- 


ceremonies were attended by a number 
of military and government officials in- 
cluding Charles E. Walsh, Jr., Chief of 
Procurement Section, Production Di- 
vision, United States Maritime Com- 
mission, Washington, D. C.; H. C. 
Acker, United States Maritime Com- 
mission, Oakland, California; Com- 


Shown above is a part of the 2000 persons who attended Security Engineering Company, Inc., 


ceremonies at which the Maritime ‘‘M'' Burgee was awarded 
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mander J. C. Arnold and Lt. Com- 
mander Clarence Froome of the United 
States Navy; Major C. W. Clark of the 
United States Army; Commander C. 
W. Thomas and Lt. Max Sturges of the 
United States Coast Guard. James Van- 
diveer, director of special events for 
Radio Stations KFI and KECA, acted 
as master of ceremonies and appropriate 
music was provided by the Eleventh 
Naval District Coast Guard Band under 
the direction of Rudy Vallee, band- 
master. 

Charles E. Walsh, Jr., presented the 
Maritime “M” pennant and W. E. Siev- 
ers, executive vice-president, accepted. 

Considerably before Pearl Harbor, 
Security Engineering Company, Inc., 
foresaw the necessity of all industry en- 
gaging in full capacity in war produc- 
tion and began the manufacture of steel 
valves and fittings and other ship ma- 
terials for the shipbuilding program. 
The company has sufficient volume, 
making it possible to ship these materials 
to all parts of the United States. 





Graves General Manager 
D. W. Haering & Company 


SSE amas 






HOWARD B. GRAVES 


D. W. Haering and Company, Inc., 
Chicago, Illinois, announces the ap- 
pointment of Howard B. Graves to the 
position of general manager of the com- 
pany. Graves joined the company in 
1934 as senior technologist and was 
formerly the St. Louis district man- 
ager. His extensive background in the 
chemical engineering field thoroughly 
qualifies him for the general manager- 
ship of the company. 


REFINERY SUPERINTENDENT—Capa- 
ble of construction and operation of mod- 
erate sized plant. Good possibilities of ex- 
pansion. Remote location. Mechanical 
knowledge desirable. Give details of train- 
ing and experience. Box A, care of The 
Petroleum Engineer, Allen Building, Dal- 
las, Texas. 
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SURFACE FREEZING 
u“tth an 


OTIS REMOVABLE 


BOTTOM HOLE REGULATOR 


No more surface freezing — no more expensive 
heaters — no more high surface working pressures, 
with Otis Removable Bottom Hole Regulators. The 
time to install them is RIGHT NOW. 

By removing the point of pressure reduction from 
the surface to a safe sub-surface level, natural forma- 
tion heat absorbs all temperature losses resulting from 
gas expansion. The tubing becomes a “mile long” 
heater, the most practical and reliable heater known. 

Predetermined low surface pressures are maintained 
and the rate of production is changed simply by adjust- 
ing the surface choke. 

The Otis Bottom Hole Regulator is run and pulled 
on an ordinary steel measuring line, under pressure. 
Otis Service Crews are available for installation in most 
high pressure areas, 
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Write for Complete ') Information and Details 


LS 


OTIS PRESSURE CONTROL, INC. 


DALLAS, TEXAS 


Branches: Houston and Corpus Christi, Texas; 
Hobbs, New Mexico; New Iberia, Louisiana; 
Magnolia, Arkansas 


Representatives: Otis Eastern Service, inc. 
Wellsville, New York; Western Pressure Control, 
Les Angeles and Bakersfield, California 


Export Office: 74 Trinity Plece, New York City 
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...and MOVE THE CASING 
WHILE CEMENTING 


By mounting B and 
W Wall Cleaning 
Guides on the casing 
slightly below, through 
and above the produc- 
tive sections which are 
to be gun perforated, 
continuous centering is 
assured throughout 
these critical sections. 
The strong, torque 
spring action of the 
multiple wires forming 
the guides holds the 
casing definitely in the 
center of the hole. 













GUIDES 

By raising and ) 
lowering the guide- . 
equipped casing while 
circulating and ce- 
menting, the annulus 
between the casing 
and formation is freed 
from rotary mud and 
mud cake, and a per- 
fect bond is secured 
between cement and 
formation. 


Band W Wall 
Cleaning Guides... 
(1) Scratch off Mud 
Cake; (2) Center the 
Casing; (3) Prevent 
Channeling, and (4) In- 
crease Successful Com- 
pletions. 





BRUCE 
BARKIS 


KENNETH 
WRIGHT 


WEST COAST 
3545 CEDAR AVENUE 
LONG BEACH, CALIFORNIA 
TELEPHONE: LONG BEACH 44-8366 
GULF COAST 
1105 COMMERCE BUILDING 
HOUSTON. TEXAS 
TELEPHONE: PRESTON 9783 












New Division Manager 
Announced by Kobe 


The appointment of R. G. Ralph as 
new Mid-Continent division manager 
has just been announced by H. K. 
Browning, general sales manager of 
Kobe, Incorporated. With this promo- 
tion came the appointment of H. K. 
Ihrig, former Tulsa district manager, as 
Ralph’s successor as manager of the 
company’s Technical Service Depart- 





R. G. RALPH 


ment in the Mid-Continent area. In 
making this announcement, Browning 
said these changes were made to meet 
the increasing demands of the com- 
pany’s business due to rapidly spreading 
use of the Kobe hydraulic pumping 
system for the production of crude oil 
essential to the war effort. 


Ralph, a graduate of Phillips Univer- 
sity, brings to his new position a wide 
experience in oil production technical 





H. K. lHRIG 


and sales problems. His first association 
with the production business was with 
Phillips Petroleum Company in 1929 
and led to activities in the field of gen- 
eral production practices and later in 
the specialized technical study of treat- 
ing crude oils in the entire southern di- 












































Why manpower should wield the 
“big stick" in this mechanized age! 
We are planning an army of 7 
Million in 1943. The drain from in- 
dustries’ 65 Million and the farms’ 
10 Million workers makes manpower 
the nation’s number one problem. 
The more workers are needed the 
fewer there are to be had, present- 
ing a problem so vitally important 
that some means of fortifying this 
weakening giant is soon due. 

It is said that it takes 18 men in 
the rear to keep one man at the 
Front. This means that like the cog 
in a wheel every mcn must fit in his 
proper place and “‘stay put." But 
that's a job for the manpower com- 
mission. That it will be solved no 
one doubts. 

It's everybody's job, though, to 
keep the wheels of war industries 
rolling so the cogs can fit for the 
long pull ahead. 


Join the ""Ten Percenters" 
Buy More and More Bonds 
Buy Till It Hurts, Then 
Buy Some More 


ALABAMA 
Hotel Admiral Semmes............ Mobile 
Hotel Thomas Jefferson....... Birmingham 
DISTRICT OF COLUMBIA 
Hotel Washington............. Washington 
ILLINOIS 
per Rockford 
LOUISIANA 
CE EEA LL OTE New Orleans 
Hotel DeSoto.................New Orleans 
MISSISSIPPI 
OO 
NEBRASKA 
of err Omaha 
NEW MEXICO 
rrr eee Clovis 
OKLAHOMA 
Oklahoma Biltmore. .......Oklahoma City 
Pe eS trek cer carncies ess Wewoka 
SOUTH CAROLINA 
Hotel Wade Hampton........... Columbia 
TEXAS 
EET EL Alice 
Hotel Stephen F. Austin...........: Austin 
ES 5 aro: 006 b.w oa rdd ore Beaumont 
3 <3. = 5 56.03. b a6neen Big *+pring 
Hotel Brownwood............. Brownwood 
BEGUGE BOWCMSEM..... 2c ccccece brownwood 
Hotel Laguna......... meherairacd «ane ae Cisco 
i 6 0 ie ao ire banaue Ej Paso 
re Fort Worth 
Hotel Buccaneer................Galveston 
Hotel Jean LaFitte..............Galveston 
Coronado Courts................Galveston 
2 eee .. Galvesten 
Miramar Court.............. .. Galveston 
SEs Galveston 
a i aie Shih 6-0-0 ed’ 66:0 bo a Laredo 
0” rere Lubbock 
fos i ace i'n lo Ws a Gr agi Marlin 


Hotel Cactus........ 


San Angelo 
Angeles Courts.... 


tidied weten San Antonio 
VIRGINIA 
Mountain Lake Hotel...... Mountain Lake 





We've joined upl 
HOTEL GALVEZ. . . Galveston, Texas 
Now used exclusively by U. S. Coast Guard. 
No guests taken ‘til Victory has been won. 











HOST TO Xo 
SERVING 10 STATES AND OUR NATION’S CAPITAL 
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vision of the company, for which he 
was later responsible. In 1937, Ralph 
joined the Clymer Company as sales 
manager and in 1939 became associated 
with Kobe, Incorporated, as a specialized 
sales engineer, and more recently has 
been responsible for the company’s en- 
tire Mid-Continent technical activities 
as manager of Kobe’s Technical Service 
Department. 

Shrig also brings to his position an 
extensive experience in oil country pro- 
duction and technical methods. After 
attending the Missouri School of Mines 
and the Engineering School of Okla- 
homa A. and M., Ihrig went to work as 
a petroleum engineer for the Wilcox 
Oil and Gas Company and later the 
Phillips Petroleum Company in Okl-- 
homa City. Interest in petroleum engi- 
neering led to his association with the 
technical staff of one of the oil coun- 
try’s trade papers. In 1936, he became 
interested in the development of spe- 
cial equipment for the treatment of 
emulsified crude oils and studied prob- 
lems involving nearly all Mid-Conti- 
nent producing states. 





F. L. Wiegand of Oil Well 
Supply Passes Away 


Frank L. Wiegand, 64, assistant 
treasurer of Oil Well Supply Company, 
died January 11 at his home in Dallas, 
Texas. Born in Butler, Pennsylvania, he 
joined Oil Well Supply Company in 





FRANK L. WIEGAND 


1898 as bookkeeper at the company’s 
Butler store. In 1921 he was appointed 
district manager at Shreveport, and in 
1929 was transferred to Tulsa as direc- 
tor of merchandise. Holding positions 
of responsibility at Tulsa and Dallas, 
where he moved in 1932, Wiegand be- 
came widely acquainted throughout the 
oil fields of the Mid-Continent and Gulf 
areas. 

He is survived by his widow, a son, 
and a daughter. 
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Every Lunkenheimer 
valve is regularly tested 
on both sides at low and 
high pressure for, seat 
lightness, and then given 
a shell test. The slightest 
leak causes rejection. 
Test pressures far ex- 
ceed rated pressures. 


The Final Test of a Valve 


. . » Is Performance 


How does it hold. up in service?. Does it stand the gaff of 
hard usage? Is it dependable? - Is it economical to use? 
How does it stack up in /asting qualities? The answers to 
these questions are the final and only convincing test of 
a valve. Ask any production man. . 


Now, when performance is more important than ever, 
when unnecessary time out for repairs is waste, and when 
new valves aren’t so easy to replace, valve users are 
profiting from their foresight in buying Lunkenheimer. 


Rigid testing. procedure is but one .6f the many precise 
steps in manufacture by which Lunkenheimer has main- 
tained valve quality’ through the years. These steps are 
your assurance that once installed, Lunkenheimer Valves 
will give you more. in uninterrupted performance for 
today’s non-stop production schedules. 


‘Since virtually. all materials used in the manufacture of valves are on 
the list of critical materials, valve users are urged to furnish the highest 
possible preference: ratings and proper “end usc” information on their 
orders. This will be of mutual helpfulness. 


THE LUNKENHEIMER Co 
‘ . —"“QUALITY’=— 


CINCINNATI, OHIO. U.S. A. 
NEW YORK CHICAGO 
BOSTON PHILADELPHIA 


—— 
EXPORT DEPT. 3186-322 HUDGON ST. NEW YORK 
: 


LUNKENHEIMER VALVES 
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GET ACCURATE RESULTS 
Quickly . . Easily . . with 
CURTIN CENTRIFUGES 





No. 3480. 100 
c. c. machine. 
Cranks and 
heads inter- 
changeable 
with 15 c. c. 
machines. 


You can maintain your required 
speed for the period of the test with 
nuch less effort. Curtin centrifuges, 
proven world-wide, are heavy duty, 
rigidly constructed, and extremely 
simple in design. Illustrated bulletin, 
giving full details, available upon 
request. 


W-H:C N«CO. 


HOUSTON ‘Sex TEXAS 


CARE LENGTHENS 
GOGGLE LIFE 





You can ease your anal procurement prob- 
lems and lower goggle costs by giving attention 
to a few, easy-to-use items for maintenance. As 
headquarters for “Everything in Safety,” Bul- 
lard offers these ideas in an illustrated booklet, 
‘How to get Longer Service and Greater Val- 
ue from Goggles.” Free. Send for your copy! 


'E. D. BULLARD COMPA 


275 Eighth Street 
San Francisco, California. 






Please send me illustrated booklet, *‘How to 
get Longer Service and Greater Value from 














Goggles.’ 

Name PE 
Company 

Address 

City ng 
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Crane Workers Win 
Army-Navy "E" 


Nearly 15,000 more Chicagoans soon 
will become wearers of the Army-Navy 
“E” by the award of that high honor to 
Crane Co. and its employees. Unlike 
most “E”’ winners gaining it for out- 
standing production of arms and muni- 





Crane Co.'s president, J. H. Collier, who will 
acknowledge Army-Navy ‘‘E" citation 
for 15,000 valve makers 


tions, the Crane plant is being cited for 
high achievements in meeting vast war- 
time demands for its regular products, 
namely, valves, fittings, and piping ac- 
cessories. 

The citation brings to light the com- 
pany’s foresightedness even prior to 
Munich, in gearing itself for greatly 
expanded production activity. Sensing 
then a definite possibility of increased 
need for its products, a program result- 
ing in better and faster manufacturing 
of valves was immediately begun. 
Throughout the expansive plant situ- 
ated on Chicago’s southwest side, pro- 
duction effort was steadily intensified 
as new equipment was added and man- 
power multiplied. When threat of war 
became a reality, no conversion was 
necessary, merely greater concentration 
on the part the plant would play in arm- 
ing the Nation and its allies. 

All employees will be invited to the 
“E” presentation ceremony scheduled 
later this month. Representative work- 
ers will be elected to receive the award. 
Acceptance of the “E” burgee to be 
flown over the plant will be made by 
J. H. Collier, president of Crane Co., 
for many years vice-president in charge 
of manufacturing to keep non-produc- 
tive time at a minimum, and for the 
convenience of the greatest number of 
employees, the short but impressive 
award ceremony will take place between 
shifts. Complete details including the 
roster of Army and Navy representa- 
tives to be in attendance will be released 
at a later date. 


THE 


IT WILL 


SAND-BANUM will remove and pre- 


vent scale and corrosion. 


SAND-BANUM won't hurt personnel 


or equipment. 


It is guaranteed to be Absolutely Harm- 
less, and may be used without any danger 
or injury of any kind to boilers, tubes, 
packing, etc. It cannot damage clothing 
or injure skin, eyes or any part of the 
body. It is free of acta and other injuri- 
ous ingredients. Contains no ammonia, 
graphite, water-glass, soda, lye, potash or 
chloride, 


It is a pure vegetable compound made of 
tropical resins which are constant under 
heat. Consists of nothing but active in- 
gredients, eliminates need of water an- 
alysis, automatically functions regardless 
of water or operating conditions. 


SAND-BANUM 
is sO easy to 
use, sO certain 
in action, so 
competent in 
concentrated 





conservation. 
On this basis 
we invite your 





“The inquiry and 
Entirely test. 
Different Boiler 
and Engine Treatment"’ 


AMERICAN SAND-BANUM 
COMPANY, Inc. 


9 Rockefeller Plaza, New York City 






























Look for the Arm and Hammer 


PIPE TONGS 


Not only the type Tongs you 
want in the size and design you 
prefer — but the quality that dis- 
tinguishes an ““ARMSTRONG 
BROS.” PIPE TOOL. 


Chain Tongs with handles forged from high 
carbon steel, Drop Forged jaws with milled teeth, 
hardened, tempered and tested for wearing qualities, 
large Hardened Steel Bolts, Alloy Steel Shackles, 
proof-tested Chains, and the ARMSTRONG De- 
sign that gives far more bearing of jaws on bar. 


All-Steel Pipe Wrench. This patented all-stee! 
pipe wrench has 10 improved features includ- 
ing—elimination of cumbersome housing. Heavy 
forged-in lugs reinforced by reversed nut to take 
up side strain. Replaceable tool steel jaws. Per- 
fect balance in all sizes. Try one and vou will 
be satisfied with no other. 





' 

| Armstrong Bros. Tool Co. 
"*The Tool Holder People’ 
| $31 N. Francisco Ave., Chicago, U.S.A. 
Eastern Warehouse and Sales 


| 199 Lafayette Street New York 
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T. R. Miller Promoted by 
Bethlehem Supply Co. 

T. R. Miller, formerly special repre- 
sentative for Bethlehem Supply Com- 
pany in the Gulf Coast area, was re- 
cently promoted to resident manager 





T. R. MILLER 


for Bethlehem Supply Company at 
Houston, Texas, and will be in charge 
of their sales office. Miller succeeds C. 
H. Seger, Jr., who has enlisted in the 
Navy. 

Miller is a native Tulsan, having 
graduated from Tulsa Central High 
School in 1920. His first business ex- 
perience was in banking. 

He received his first supply company 
experience when he joined one of Beth- 
lehem Supply Company’s predecessors 
in 1928. Since that time he has served 
in various capacities throughout the 
Mid-Continent area. His service has in- 
cluded sales and management in the fol- 
lowing boom fields: Seminole, Maud, 
and Konawa area, Oklahoma; East 
Texas; Wichita and McPherson, Kan- 
sas; Ada and Fittstown, Oklahoma, and 
Hebbronville, Texas. 

In 1938, he was transferred to San 
Antonio, Texas, as a special representa- 
tive and opened Bethlehem Supply 
Company’s sales office at that point. He 
was transferred to Houston in 1939 as 
a special representative specializing in 
tubular sales in that area. He has a 
wide acquaintance throughout the en- 
tire Mid-Continent area. 





Directory of Chemists 


The Association of Consulting 
Chemists and Chemical Engineers, 50 
East 41st Street, New York, New York, 
has issued the 7th revised edition of its 
Classified Directory. The association 
acts as a clearing house for consultants 
and in this directory are listed the 
names, addresses, and qualifications of 
consulting chemists and chemical engi- 
neers. A copy of the directory may be 
obtained free by applying to the office 
of the association in New York City. 
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A NAME 
wer EVERY ENGINEER 
_ SHOULD KNOW 


.-- protects vital 
chemicals in shipment and storage 


MERCOAT...the cold-applied plastic coating... 

solves the problem of handling chemicals in avail- 

able tanks and equipment which, otherwise, would not 
be suitable for this purpose. 


Amercoat protects tanks and equipment from corrosion 
and the contents from contamination by providing an 
inert plastic surface which is oderless, tasteless and di- 
electric to a high degree. Amercoat may be applied to 
any metal or concrete surface. 


PROVIDED IN MANY INDUSTRIES 


Amercoat has successfully solved problems of corrosion 
or contamination in the Chemical, Petroleum, Food, 
Maritime and many other 
industries. 


Typical examples of the effect- 
iveness of Amercoat are shown 
in the chart on the left. 

All Amercoat products are com- 
pounded and pigmented to best 
meet stipulated problems. Tell 
us your problem and we'll an- 
swer it with Amercoat to meet 
your specific needs...or we'll tell 
you Amercoat is not the answer. 


Amercoat is fully described and some of 
its many uses are illustrated in an inter- 
esting, informative booklet. 

Write for your copy today. 













DIVISION 
AMERICAN PIPE AND 
CONSTRUCTION CO. 


P.O. BOX.3428, TERMINAL ANNEX + LOS ANGELES, CALIFORNIA 
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Presentation of the U. S. Maritime 
Commission awards in recognition of 
outstanding production achievement 
was made to the Superior Engine Divi- 
sion of The National Supply Company 
at ceremonies held in Springfield, Ohio, 
recently. 

In presenting these awards, Rear Ad- 


a 





Rear Admiral H. L. Vickery, vice-chairman, U. S. Maritime Commission (left); A. E. Walker, president, 
The National Supply Company (right) 





Save Critical ‘Materials— 
Drilling Grief— 
With Acme’s Mud Collar 


There are few Mud Collars in stock. You 
know the difficulties of obtaining critical ma- ———Acme 
terials. And, too, Acme is now in war produc- 
tion. So, don’t delay placing your Mud Collar 


Lessen 


Makers of the 
world famous 


“Drilmor” order—as deliveries from mew stock cannot be 
Line of promised for “the duration.” 


Drilling Here’s what Acme’s Mud Collar can do for 
and Fishing 


Tools for Cable 
Drillers - the 
Highest 
Standard of 
Quality Since 


mation: 





(Ee up” bits. 


With Acme's facilities 
largely devoted to war 
production, Defense 
comes FIRST! But we'll 
serve YOU as best and 
long as we can—and in 
friendly fashion. 
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you—as proven by satisfied users—in any for- 


It lessens drill pipe torque; assures faster, 
easier cutting, longer runs, fewer “green bits” 
and makes better hole. ... Its 6 high-velocity 
fluid streams keep cutters clean, bit bearings 
“lubricated” and free of cuttings—while con- 
stantly flushing bottom....In sticky forma- 
tion, it also prevents mud rings and “balled 


Decrease material purchases by increasing 
the life of bits and drill pipe. Learn how— 
with this “wonder tool.” Write TODAY for 
full information. And don’t delay your order. 
(Also ask for Catalog No. 12. It gives 
valuable information on correct use and 
care of Acme cable tools.) 


The Acme Fishing Tool Co. 


PARKERSBURG, WEST VIRGINIA 
Export Officc: 19 Rector St., New York, N.Y 





Superior Engine Division of National Supply Receives Maritime Award 


miral H. L. Vickery, vice chairman of 
the U. S. Maritime Commission, said 
that The National Supply Company was 
one of the first concerns in the nation 
ec* no ° ° > «ec 
to “jump in at the beginning” and “hold 
the line while industry as a whole was 
catching up with wartime demands.” 


A. E. Walker, president of The Na- 





MUD-COLLAR 
COMPLETE 
ASSEMBL 









ss i 








tional Supply Company, accepted the 
“M” Pennant and the Victory Fleet 
Flag from Admiral Vickery on behalf 
of the employees of the Superior Engine 
Division of the company. “We are 
grateful,” he said, “for this recognition 
of a patriotic effort to serve our country 
in time of war. What has been done is 
only a good beginning, and we promise 
that past records will not only be main- 
tained, but will be excelled in the fu- 


> 


ture. 


After the presentation of Employee 
Merit Badges, which were accepted on 
behalf of the employees by P. J. Shouv- 
lin, founder of the Superior Engine 
Company, refreshments were served to 
more than 1800 employees and their 
guests. 





V. H. McKimmey Made 
Purchasing Agent Texasteel 


“WH. McKimmey has been appointed 


purchasing agent for the Texasteel 
Manufacturing Company at Fort 
Worth, Texas. He is well known in sup- 
ply circles, having been with Lucey 
Manufacturing Company in Tulsa, Ok- 
lahoma, and the National Supply Com- 
pany in Fort Worth for a number of 


years. 


New Book on 


ARC WELDING 


= , 









New Edition ‘Procedure Handbook of 
Arc Welding.”’ Bigger than ever. Wider in 
scope. Latest information on all phases of 
arc welding—the ace process of war pro- 
duction and key to progress and increased 
earning power in post-war era. 
Authoritative. Recognized the world over 
as the “bible’”’ on arc welding design and 
practice. Many thousands in use by weld- 
ers, designers, engineers and shop man- 
agers. Standard text in hundreds of schools 
and colleges. 


1308 pages « 1810 illustrations 
Size 6” x 9” x 13/4” 
A *5.00 Value $450 post- 


for only paid 
($2.00 outside U. S.) 





Order your copy today. 
Mail order and check to 


THE PETROLEUM 
ENGINEER 


Box 1589, Dallas, Texas 
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Fluor Gives Dinner Dance 
for Employees 


To indicate its gratification for the 
coéperation, loyalty, and hard work of 
their employees in furthering the com- 
pany’s huge amount of war work dur- 
ing the last year, on Tuesday before 
Christmas Day, 1087 employees, their 
wives, husbands, and dinner partners 
were guests at an evening dinner dance 


given at the Biltmore Bow] of the Bilt- 
more Hotel, Los Angeles, by the man- 
agement of The Fluor Corporation, 


Ltd. 


The company engaged the entire 
Bowl, Joe Reichman’s orchestra, and 
floor show for its exclusive use for the 
pleasure of its employees and employees’ 
guests. Two features of the evening 
were the drawing of two door prizes— 
a man’s wrist watch and lady’s wrist 








watch, contributed by the company’s 
Cooling Tower Division Mill, and a 
drawing of War Bonds for employees 
only, donated by the management. 


P. E, Fluor took the opportunity at 
that time to introduce Shirley E. Me- 
serve, of the legal firm of Meserve, 
Mumper and Hughes, who was recently 
elected vice-president and member of 
the Board of Directors of The Fluor 
Corporation, Ltd. 

















K&E 


REG, U. S. PAT. OFF, 







PS 


(LL TAKE THE 


‘WHITE one 


EVERY TIME / 





Easy-to-read, raised black graduations on 
crack-proof white surface... resist abrasion 
from oil, sand, scraping on the pipe pile, 
etc. In all sizes and types—in cases or reels. 
Ask your dealer—or write for catalog. 


EST. 1867 


KEUFFEL & ESSER CO. 
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CATHODIC 
PIPE LINE 
PROTECTION 


Vital to 
Victory 


om 


4-CYLINDER 
NEW IMPROVED 
1743 MODEL 


JACOBS CATHODIC UNIT 


IMMEDIATE DELIVERY AT PRESENT 
Operates on Natural Gas, Butane or Gasoline 

MEETS any requirements from 1000 to 5000 watts, with ampere 
maximum 150, volts 10 to 40. Slow operating speed, 600 to 800 
r.p.m., insures longer service. Other specifications—Fram oil filter, 
extra large 5-gallon oil crankcase reservoir, super-size special design 
oil type air cleaner, heavy duty Scintilla Magneto, extra heavy duty 
spark plugs, automatic radiator condenser (many months without 
added water) and automatic fuel shut-off insure peak operation 
and safety with minimum maintenance. 

IMMEDIATE DELIVERY NOW. Anticipate your requirements; 
we cannot assure future delivery schedules and prices. Write for 
Complete Literature and Prices. 


THE JACOBS WIND ELECTRIC COMPANY, INC. 
Pipe Line Division 


MINNEAPOLIS, MINNESOTA 
America’s Leading Manufacturer of Pipe Line Cathodic Plants 
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I WAR BONDS 


Along with increased war production goals 





. extra billions which 
must be raised, and raised fast, to win this 





| go increased costs. . 
| war. That means we must raise our sights all 
American with a regular income the chance 
to buy more War Bonds. YOUR help is asked 
in encouraging employees to put at least 10 
percent of their pay into War Bonds every 
pay day, through the Payroll Savings Plan. 


U. S. WAR SAVINGS BONDS 





along the line, with every firm offering every 


















ON THE BOARD 
OR ON THE JOB 


SI yaecify 
WISCONSIN fiix-Cooled Engines 


In the development of new equipment, as well as in 


. the 


the efficient utilization of existing machines . . 


power factor is more im- 











portant today than ever 
before. That’s why Wiscon- 
sin Heavy-Duty Air-Cooled 
Engines rate Number One 
Consideration. 


Model ADH 
Single cylinder air-cooled 
engine. 3 to S bp. Other 
types and sizes, 1 to 35 bp. 


ISCONSIN MOTOR 


Corporation 
MILWAUKEE, WISCONSIN, U.S.A 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 















HARLEY 
SALES CO. 


510 ATLAS BLOG., TULSA, OKLA, 
Me M BLOG. HOUSTON, TEXAS 
OIL FIELD DISTRIBUTOR FOR 
WISCONSIN ENGINES AND 
ALL TYPES OF UTILITY UNITS 


WRITE ros, 
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| cisco, California, offers its illustrated booklet ‘ 


; DBD DB DB DBP PPP PPP IPD PP 


TRADE LITERATURE 


What to Wrute For 
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Dower i, INcorporATED, Kennedy Building, Tulsa, Okla- 
homa, has just released the first issue of the war-time format 
of The Acidizer, which differs from previous publications of 
the booklet in that it is now a single sheet. The war-time form 
of the booklet deals with one specific problem in each issue, 
whereas the former booklet of 8 or 10 pages was intended as 
a contribution to the literature on acidizing and other chem- 
ical service for the oil and gas industry. 
« = << = 


WaAUuKESHA O1L Fie_p ENGINE BULLETIN 1079 may be ob- 
tained from Waukesha Motor Company, Waukesha, Wiscon- 
sin. This publication describes the company’s power units for 
oil-field operations. The units are multi-fuel engines and are 


especially adaptable to fuel changes sometimes necessary for 
use on drilling rigs at various locations. 
<> 
How To Care ror Motors, GEA-2856A, is the latest 


booklet issued by General Electric Company, Sec. W750-179, 
Schenectady, New York. The booklet is reported of value to 
supervisors and maintenance men on how to get the most out 
of motors, old or new, and contains facts to aid in setting up 
a maintenance program to keep up with today’s unprecedented 
demands; switching motors from one job to another, and 
equipping machines with new motors. 


E. D. BuLLarp Company, 275 Eighth Street, San Fran- 


‘How to Get 


” 


Longer Service and Greater Value from Goggles. 
——— -<> _—- = 


THE ACME FisHiING Toot Company, Parkersburg, West 
Virginia, offers Catalog No. 12 without obligation, contain- 
ing valuable information on correct use and care of Acme 
cable tools. According to the manufacturer, the Acme mud 
collar lessens drill pipe torque, assures faster, easier cutting, 
longer runs, fewer green bits, and makes better holes. Its high- 
velocity fluid streams keep cutters clean, bit bearings lubri- 
cated and free of cuttings, while constantly flushing bottom. 
The collar is also reported to prevent mud rings and balled-up 
bits. ~~—<>—. --- 

Tyre 2400 and 248P and other Level-Trol types for all 
service applications are described and illustrated in Bulletin 
F-1, issued by Fisher Governor Company, 602 Fisher Build- 
ing, Marshalltown, Iowa. Copies of the bulletin will be sup- 
plied on request. According to the manufacturer, this equip- 
ment is extremely sensitive, offers trouble-free operation, quick 
response to level change, a throttling range adjustment that 
makes possible a wide variation in level change necessary to 
actuate valve or instrument, and a level position adjustment 
that permits the operator to maintain liquid-level range any- 
where within the length of the float. 

———-_>> — 

CRANE Co., 836 South Michigan Avenue, Chicago, Illinois, 
offers its series of educational bulletins “Piping Pointers” free 
on request. The bulletins are designed to accomplish three 
things: Train new men for piping maintenance work, get bet- 
ter service from piping equipment, and conserve critical metals. 

—— -<S- — 

CaTALoG 2942, published by Young Radiator Company, 
Racine, Wisconsin, is just off the press and will be sent on 
request. The catalog describes and illustrates the Vertivent 
heater and ventilator, designed and developed by Young to 
meet the many requests for this type of equipment for installa- 
tion in war production plants. 
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E.C. Lane Passes Away 
E. C. Lane, chemist with the U. S. Bureau of Mines, died 


recently at his home in Bartlesville, Oklahoma, as the result of 
a heart attack. He 
was 62 years old. 
Lane joined the Bu- 
reau of Mines in 1919 
at the San Francisco 
laboratory, being 
transferred in 1924 
to the Petroleum Ex- 
periment Station at 
Bartlesville. 

He was born Sep- 
tember 30, 1880, in 
Livermore Falls, 
Maine. In 1904 he re- 
ceived an A.B. degree 
in chemistry from 
Bates College, Lewis- 
ton, Maine, and in 
1912 the degree of 
master of science from the University of California. 

Before joining the staff of the Bureau of Mines he taught 
chemistry in Pomona College, Claremont, California; spent 
two years in Changsha, China, teaching chemistry in the col- 
lege there, and for three years he was in Honolulu as a research 
and analytical chemist in the sugar industry. 

He was an active member of the American Chemical Society. 





E. C. LANE 





J. S. Ross Killed in Accident 


John Stanley Ross, petroleum engineer, Federal Power Com- 
mission, was killed January 1 when his automobile collided 
with a street car in Washington, D. C.. He was graduated from 
Leland Stanford University in 1917 with a degree in geology 
and mining. Except 
for a year during 
World War I, spent 
as an officer in the U. 
S. Army, Headquar- 
ters Detachment, 
115th Engineers, A. 
E. F., he has been 
identified continu- 
ously with the pro- 
fessions of geology 
and petroleum engi- 
neering. Ross served 
successively as field 
geologist, Indian Ter- 
ritory Illuminating 
Oil Company (1917- 
18); resident geol- 
ogist and petroleum 
engineer, Associated Oil Company, Coalinga, California (1919- 
21); geologist, Barnsdall-Foster, Billings, Montana (1921- 
22); petroleum engineer, U. S. Bureau of Mines (1922-25); 
engineer-in-charge, Geological Survey, Conservation Branch, 
Salt Creek, Wyoming (1926-28); senior petroleum engineer, 
Bureau of Mines, Shreveport, Louisiana (1928-30) ; engineer, 
Otis Pressure Control, Inc. (1930-36); consulting petroleum 
engineer, Works Progress Administration, Washington, D. C. 
(1937-39); petroleum engineer, Federal Power Commission, 
Washington, D. C. (1939-43). 

Interment, with military honors, was made in Arlington 
Cemetery January 4, 1943. Ross is survived by his widow and 
two daughters. 





J. S$. ROSS 
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Oil & Gas Separators 
A. P. |. Bolted Steel Tanks 
Welded Steel Storage Tanks 


HANLON-WATERS 3'x 11" x 125-lb. CU-1S 
SEPARATOR and Four High 500-Bbi. 
BOLTED STEEL TANKS 
Lease in West Texas Area 








H-W Oil and Gas Separators are manufactured for working pressures from 
125 pounds to 4,000 pounds, A.P.I.-A.S.M.E. Code Construction, Hartford 
Steam Boiler inspected, checked and approved. The 125-pound Vessels are 
available in both Standard Construction and A.P.1.-A.S.M.E. Code Construc- 
tion. Shop facilities include X-ray inspection and the most modern Laboratory 
and Annealing Equipmcnt. 
Hanlon-W aters also manufactures Automatic Control Equip- 
ment and Time Cycle Controls, information available at 
H-W Office nearest you. 


TULSA, HOUSTON, CORPUS CHRISTI, ODESSA, WICHITA FALLS, 
BRECKENRIDGE, Texas; HOUMA, Louisiana 


HANLON-WATERS, INC. 


TULSA, OKLAHOMA 
NEW YORK - CHICAGO - PITTSBURGH - PHILADELPHIA - 
LOS ANGELES - SHREVEPORT, LA. - FORT WORTH - 
and ODESSA, TEXAS 


Warehouses ct 


ST. LOUIS - DENVER 
HOUSTON - CORPUS CHRISTI 


WS 
bot the Y.M.S. MINESWEEPERS 
DEPEND ON Westfcd PUMPS 


for BOTH fresh and salt water supply 


iat 


...and they are equally efficient in your plant! 


When fighting ships put to sea, they can’t take chances with 
equipment breakdowns. Particularly in smaller vessels 
where repair facilities are limited and there's no room for 
standby equipment, absolute dependability is VITAL! 
That's why it is doubly significant that in four out of every five YMS Mine- 
sweepers, Westco Pumps have been given the job of hondling BOTH 
fresh and saltwater supplies. In additien, Westcos ore going into Troop 
Ships, Sub-Chasers, Tankers, Coast Guard Cutters, and other naval vessels. 
What betier testimony 1s there to the amazing stamina, high efficiency, and 
rugged dependability built into Westco Pumps’ 


TAKE A TIP FROM THE NAVY. When you buy pumps for YOUR plent, 
remember—you can't beat Westco performance! 


PUR? fae 


POMOWNA 


WwW FE 


2621 LOCUST STREET ~- ST. LOUIS. MISSOURI 





Pomona Pump Co. is a division of the Joshua Hendy Iron Works 
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“TO DO" 
TOOLS HAVE GONE TO WAR 


We are sorry if we are unable to serve our old 
customers, the plumbers, steamfitters and en- 
gineers of America, as we have in the past, but 
we are indeed proud to have “TOLEDO” tools 
chosen to take such a prominent part in America’s 
war effort. 

“TOLEDO” tools have gone and are going to 
our many outposts in this World War, Midway 
Island, Australia, Hawaiian Islands, Alaska, 
Newfoundland, Africa, and the British Isles. 
Here in America hundreds are being shipped to 
new air bases, army camps, naval bases, ship- 
yards, ordnance plants, and our new synthetic 
rubber plants. 

Yes, “TOLEDO” tools have gone to war and 
we are proud of this fact. We know “TOLEDO’S” 
hundreds of thousands of old-time users will 
understand and excuse us when we say prompt 
shipments cannot be made of orders with low 
priority ratings, for America’s war orders of 
course have the right of way. 

When Victory comes and peace time projects 
are again resumed, “TOLEDO” will once more 
be ready to serve you as in the past. 

Safeguard your tools, give them the best of 
care, regrind dies when dull and order repairs 
only when necessary. We will try and take care 
of your needs. 





THE TOLEDO PIPE THREADING MACHINE COMPANY 
TOLEDO, OHIO NEW YORK OFFICE, NO. 2 RECTOR ST. 


“TOLEDO” 


REGISTERED 
os mt ares 
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at TEXAS STATE” 


‘9 Cleanlic. Clames 


ASSISTANT MANAGER | 


“In my seven years at TEXAS STATE I, and 
the entire staff, have made courtesy the keynote 
of our service.” 

TEXAS STATE — Houston’s newest fine hotel 
— gives you central down-town location, spa- 
cious, comfortable rooms, quality food at rea- 


r, * sonable prices, and all services of a metropolitan 
a) hotel. 


Yp\ Rates — $2.50 up 


100% AIR-CONDITIONED 


TEXAS STATE HOTEL 





Houston, Texas ° 


Fannin at: Rusk : 
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‘Book Keviews 


Oil and Gas Field Development in United States 1941, Volume XII, pub- 
lished by National Oil Scouts and Landmen’s Association, Austin, Texas. 
790 pages. 

This book is an annual review for 1941 of geological and geophysical pros- 
pecting, land and leasing activities, wildcat exploration, proved field develop- 
ment, oil and gas production, pipe line, and refinery statistics. In this volume 
of the book the editors have endeavored to meet the oil men’s needs by 
presenting as much accurate, authentic information as space will allow in as 
concise manner and in as many diversified interests as possible. 











2 

Arkansas’ Natural Resources—Their Conservation and Use. Copyright by 
The Source Book Committee, Fayetteville, Arkansas. 452 pages. 

Manuscript for this book was prepared by specialists from the agencies of 
state and national government most directly concerned, together with other 
specialists in methods of teaching. The Arkansas State Planning Board 
assumed responsibility for co-ordinating the efforts of the various agencies 
that have contributed to the volume. The volume contains source material 
that should be useful in preparing courses of study on the distribution and 
conservation of Arkansas’ natural — 


Oil Property Valuation, by Paul Deine. Published by John Wiley and Sons, 
Inc., New York, New York. 204 pages, price $2.75. 

‘‘Published accounts of the valuation of oil properties have been concerned 
chiefly with the important element of the oil and gas contents of lands. Less 
attention has been given to those other influences which affect the value of 
the oil and gas, to the various valuation methods appropriate to different 
circumstances, and to the forms in which oil properties occur. 

he aim here is to help close that gap, especially for the younger engineers, 
with a review of the meaning and scope of valuation in the oil business, the 
factors which enter a valuation, and the methods of applying these. Questions 
which arise in valuation practice and the avenues of solution are discussed 
rather than efforts, in these days of rapid changes, to provide specific answers 
and detailed lists of equipment costs. 


a 

Private Generating Plant by ‘‘Proton.’’ Published by Chemical Publishing 
Company, Inc., Brooklyn, New York. 151 pages, price $2.50. 

A practical survey of the various types of generating plants now available, 
and with interesting and useful into ormation for electrical engineers, con- 
sultants, electrical contractors, and students. The chief types of generating 
plants of small and medium sizes have been described in detail with diagrams 
of automatic and semi-automatic lighting sets included with separate chapters 
devoted respectively to the subjects of _— and maintenance. 


Machine Speeds and Feeds, a © by Hayward-Tyler and Company, 
Ltd., published by Chemical Publishing Company, Inc., Brooklyn, New 
York. 131 pages, price $2.25. 

A collection of tables and data relating to machine operations on cast iron, 
steels and alloy steels, aluminum, and aluminum alloys, and other non-ferrous 
metals. The tables were compiled for the guidance of machine operators 
tackling new jobs or new materials. It has not been attempted to give informa- 
tion on the speeds and feeds suitable for treated tools. It should be noted, how- 
ever, that in many cases it may be possible by the use of certain processes, to 
increase speeds or feeds and obtain the same tool life. The tables group the 
information required for each type of machine together in the easiest form for 
quick reference. 


Plant Engineer’s Manual, by E. Molloy. Published by Chemical Publishing 
Company, Brooklyn, New York. 231 pages. 

“‘A_ comprehensive reference book for all engineers responsible for the 
installation, operation, and maintenance of industrial plants.’’ The efficiency 
of factories and workshops depend greatly upon the efficiency and skill of the 
plant engineer. Information given in the book is designed to provide the 
plant engineer with a convenient source of reference upon all the main 
aspects of engineering, both mechanical and electrical, which he is likely to 
encounter in his everyday work. 


& 

Engineer’ ‘ Pocket Book, by F, J. Camm. Published by oe agg Publishing 
Company, Inc., Brooklyn, New York. 492 Pages, price $4. 

In the present volume the author has endeavored to pone a digest of the 
tables, formulae, and memoranda that engineers require in their daily work, 
and which normally require the consultation of several books. Most of the 
engineering pocket books have reached such a bulky proportion that it is 
somewhat difficult rapidly to locate the information to which it is desired to 
refer. The aim of the author has been to produce a compact volume. 

Index of the pocket book is full and adequately cross-referenced, and 
ms a subjects have been grouped. 


BOLTS, STUDS, NUTS 
of high strength, heat-treated alloy steels, corrosion 
and heat resistant alloys, non-ferrous metals and car- 
bon steels for refineries, natural gasoline plants and 
manufactuftrs of refinery and oil field equipment. 

g Is fe) 
VICTOR Heat-Treated alloy steel STUDS 


for flanged fittings and valves. 


Write for complete Catalog! 


VICTOR PRODUCTS CORP. 
2643 Belmont Ave. Chicago, Ill. 
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MEETINGS 











California Natural Gasoline Association, Monthly Meeting—February 4, 
Barker Bros. Auditorium, 818 West Seventh Street, Los Angeles, California. 


American Institute of Mining and Metallurgical Engineers, Annual Meet- 
ing—February 15, 16, 17, and 18, 1943, New York, New York. 





American Association of Petroleum Geologists, Annual Meeting—April 
7, 8, and 9, Fort Worth, Texas. 





American Petroleum Institute, Division of Production, Eastern District— 
April 8 and 9, 1943, William Penn Hotel, Pittsburgh, Pennsylvania. 


Petroleum Industry Electrical Association, Annual Meeting—May 5 and 
6, Houston, Texas. 


Maritime "M" Award to Cooper-Bessemer 


Fitting tribute was paid The Cooper-Bessemer Corporation 
at its Grove City, Pennsylvania, plant for outstanding produc- 





ROCKFORD _S%2°Losoeo0 CLUTCHES 





PROMOTE 
S-M-O-0O-T-H 
OPERATION 


Oil field prospecting, drilling, pump- 
ing, hoisting, current generating and 
backfilling rig operators have repeat- 
edly indicated their preference for 
engines and tractors equipped with 
rugged, dependable ROCKFORD 
CLUTCHES and POWER TAKE- 
OFFS. Now, when you are planning 
your post-war oil field equipment, is 


the time to let our field engineers and 
factory engineering department give 
you the benefit of their extensive 
power transmission experience in 
designing and specifying clutch and 
power take-off applications that will 
improve the efficiency, dependa- 
bility and economy of your peace- 
time engines and tractors. A request 
for information, on your business 
stationery will receive prompt 
attention. 


SEND FOR THESE HANDY 
BULLETINS ON POWER 
TRANSMISSION CONTROL 








tion of Diesel engines and major engine parts for Liberty Ships, 
in the presentation of the Maritime ““M”, highest award of the 
United States Maritime Commission. 


Significance was added to the occasion in the person of Rear 
Admiral Howard L. Vickery, vice-chairman of the U. S. Mari- 
time Commission and Chairman of the Board of Awards, who | 
made the presentation of the ““M” award, one of the few ever 
to be given in this important phase of war production. 


Rockford Drilling Machine Division 


Borg-Warner Corporation 
1303 Eighteenth Avenue, Rockford, Ill, 






USE POCKEORD INDUSTRIAL CLUTCHES FOR SUPCRIOR PERTORMASHCE AND LCONOMY 
Machine Tools * Process Machinery ° 
4 ‘ 


Farm Implements Materials Hand Earth Movers Service Machinery Power Units 


Pullmore Multiple-Dise Clutches » Over-Center and Spring-Loaded Clutches « Power Take-Offs 





Here’s What We Think About 
PUMPING EQUIPMENT! 


We think that any well is more satis- 


factory when equipped with a JENSEN 
UNIT. 


And we think you'd think so, too, if 
you'd investigate. Ask your JENSEN 
dealer or write-wire-phone us at Coffey- 
ville. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET, 





Admiral H. L. Vickery presenfing the Maritime ““M" Burgee to Gordon 
Lefebvre, vice-president and general manager of Cooper-Bessemer 


The high degree of friendliness and codperation existing be- 
tween workmen and managers at both the Grove City, Penn- 
sylvania, and Mount Vernon, Ohio, plants of the corporation 
was well expressed by Gordon Lefebvre, Cooper-Bessemer vice- 
president and general manager, who accepted the award on 
behalf of the organization. 


Other high points of the program, which was carried by 
direct wire through loud speakers to workmen assembled at 
the Mount Vernon headquarters and also broadcast over radio 
stations in Pennsylvania and Ohio, included raising the Vic- 
tory Fleet Flag and the Maritime “M” burgee, and presenta- 
tion of the Maritime Merit Badge for each Cooper-Bessemer 
employee. 





NEW YORK CITY 
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“DERRICK” 


CHROME CLAD 
STEEL TAPES 


sie derrick. It's easy to read. 

‘Jet black markings show 

“up prominently against.a 

‘satin chrome surface that 

' won't rust, crack, chip or 

peel. The narrow (%4”) 

'line reduces wind resist- 

-ance. Order from your 

P supply house. Write for 
free Catalog today. 





Large end ring and 
hook permit rapid, ac- 
curate measuring of 
casing standing up- 
right in a derrick. 


OF HAIN 


SAGINAW, MICHIGAN 
TAPES . RULES . 


New York City 
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